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FOREWORD 


The  objective  of  Work  Unit  INTACT  was  to  evaluate  the  effectiveness  of  the 
Integrated  Contact-Instrument  Flight  Training  concept  in  Army  fixed  wing  primary  flight 
training.  The  experimental  flight  training  classes  received  their  instruction  at  the  U.S. 
Army  Aviation  School  during  the  1961-62  period,  and  the  results  were  conveyed  to  the 
Army  for  action  consideration. 

The  purpose  of  this  report,  which  documents  some  of  the  results  of  that  study  is  to 
make  the  findings  available  to  a  wider  audience,  in  view  of  the  continuing  importance  of 
instrument  flight  training.  Another  factor  related  to  issuance  of  the  present  report  is  the 
Army’s  change  in  primary  training  aircraft.  At  the  time  this  study  was  made,  fixed  wing 
primary  flight  training  was  administered  in  the  0-1  aircraft,  which  was  not  a  suitable 
aircraft  for  implementation  of  integrated  training;  the  Army  now  uses  the  T-41  aircraft, 
which  would  be  suitable  for  such  training. 

In  the  conduct  of  this  study,  the  cooperative  effort  of  a  large  number  of  military 
and  civilian  personnel  was  necessary.  In  particular,  the  suggestions  and  cooperative 
support  of  the  military  checkpilots  of  the  Department  of  Primary  Fixed  Wing  Training 
and  the  civilian  primary  flight  instructors  of  Hawthorne  Aviation  were  important  to  the 
success  of  the  study. 

The  INTACT  research  was  performed  by  HuraRRO  Division  No.  6  (Aviation)  at 
Fort  Rucker,  Alabama.  The  research  was  performed  and  most  of  the  report  preparation 
completed  while  HumRRO  was  part  of  The  George  Washington  University.  The  Director 
of  HumRRO  Division  No,  6  is  Dr.  Wallace  W.  Prophet,  who  was  also  Work  Unit  Leader 
at  the  time  the  INTACT  research  was  conducted.  Dr.  J.  Daniel  Lyons  was  Director  of 
Research  at  that  time.  In  addition  to  the  authors,  Mr.  Maurice  Siskel,  Mr.  William  B. 
Boney,  and  Mr.  H.  Alton  Boyd,  Jr.,  of  HumRRO  Division  No.  6  made  significant 
contributions  to  the  study. 

Military  support  for  the  study  was  provided  by  the  U.S.  Army  Aviation  Human 
Research  Unit.  COL  Arne  H.  Eliasson  was  Unit  Chief  at  the  time  the  research  was 
conducted.  LTC  Ralph  V.  Gonzales  is  the  present  Unit  Chief. 

HumRRO  research  for  the  Department  of  the  Army  is  conducted  under  Contract 
DAHC  19-70-C-0012.  Training,  Motivation,  Leadership  Research  is  conducted  under 
Army  Project  2Q062107A712. 
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President 

Human  Resources  Research  Organization 


Evaluation  of  the  Integrated 
Contact-Instrument  Concept  for 

Army  Fixed  Wing  Flight  Instruction 


by 

Wallace  W.  Prophet  and  Oran  B.  Jolley 


This  document  has  been  approved  for  public  release 
and  sale;  its  distribution  is  unlimited. 


December  1969 


c 


Prepared  for: 

Office,  Chief  of  Research  and  Development 
Department  of  the  Army 

Contract  DAHC  1S-70-C-0012  (DA  Pro)  2Q062107A712I 


HumRRO  Division  No.  6  (Aviation^ 
Alexandria,  Virginia 

HUMAN  RESOURCES  RESEARCH  ORGANIZATION 


Technical  Report  69-26 
Work  Unit  INTACT 


The  Human  Resource*  Research  Organization  (HumRRO)  is  a  nonprofit 
corporation  established  in  1969  to  conduct  research  in  the  field  01  training 
and  education.  It  is  a  continuation  of  The  George  Washington  University 
Human  Resources  Research  Office.  HumRRO’s  general  purpose  is  to  improve 
human  performance,  particularly  in  organizational  settings,  thre  n  behavioral 
and  social  science  research,  development,  and  consultation.  Humi^.vO’s  mission 
in  work  performed  under  contract  with  the  Department  of  the  Army  is  to 
conduct  research  in  the  fields  of  training,  motivation,  and  leadership. 


The  findings  in  this  report  are  not  to  be  construed  as  an  official  Department 
of  the  Army  position,  unless  s  designated  by  other  authorized  documents. 


Published 
December  1969 

bv 

HUMAN  RESOURCES  RESEARCH  ORGANIZATION 
300  North  Washington  Straat 
Alexandria,  Virginia  22314 

Distributed  under  the  authority  of  the 
Chief  of  Research  end  Development 
Department  of  the  Army 
Waahington,  O.C.  20310 


MILITARY  PROBLEM 


Army  aviation  has  witnessed  a  constant  evolution  in  terms  of  mission  and  flight  skill 
requirements.  Early  Army  aircraft  could  be  flown  only  under  contact  conditions,  that  is, 
the  pilot  controlled  the  aircraft  by  visual  reference  (or  contact)  to  the  outside  world. 
During  the  past  15  years,  however,  the  requirement  has  emerged  for  Army  aircraft  to  fly 
under  instrument  conditions,  that  is,  the  pilot  controls  the  aircraft  solely  by  reference  to 
the  cues  provided  by  the  various  instruments  in  the  cockpit.  Accordingly,  the  Army  has 
sought  better  and  more  efficient  training  methods  for  the  teaching  of  instrument  flight 
skills  and  the  other  flight  skills  needed  by  the  aviator. 

While  the  need  for  instrument  flight  skills  in  rotary  wing  aircraft  is  receiving  much 
current  attention,  the  operational  requirement  for  instrument  flight  skills  was  first 
manifest  in  fixed  wing  flying.  One  training  method  which  showed  promise  was  that 
known  as  the  Integrated  Contact-Instrument  Flight  Training  Concept,  and  the  Army 
requested  an  experimental  evaluation  of  this  training  method.  In  the  planning  of  the 
evaluation,  another  question  of  importance  arose— the  relative  advantages  of  alternative 
cockpit  seating  arrangements  of  the  student  and  instructor.  Accordingly,  the  study  also 
involved  a  comparison  of  side-by-side  seating  and  tandem-seating  training  aircraft. 


RESEARCH  PROBLEM 

The  .search  reported  here  was  aimed  at  determining  the  following: 

(1)  Relative  levels  of  proficiency  in  primary  flight  maneuvers  of  students 
trained  under  (a)  integrated  primary  training,  or  (b)  the  standard  non-integrated  primary 
training. 

(2)  Training  attrition  rates  for  integrated  and  non-integrated  primary  training 

methods. 

(3)  Effects  of  integrated  training  on  early  contact  flight  proficiency. 

(4)  Relative  levels  of  proficiency  in  advanced  contact  and  advanced  instrument 
flight  maneuvers  of  students  trained  under  the  two  primary  training  methods  described. 

In  addition  to  the  contact-instrument  training  questions,  a  fifth  question  was 
addressed— that  of  the  relative  performance  of  students  receiving  primary  flight  training  in 
a  side-by-side  seating  aircraft  and  in  the  tandem-seating  aircraft  which  was  then  standard. 


APPROACH 

Three  groups  of  36  students  each  received  U.S.  Army  primary  flight  training,  each 
group  under  a  different  aircraft  -  training  method  program,  and  their  performances  in 
primary,  advanced  contact,  and  advanced  instrument  training  phases  were  compared.  The 
three  groups  were  randomly  constituted  from  two  Officer  Fixed  Wing  Aviator  Course 
classes  from  company  grade  officers  with  no  or  minimal  previous  flight  experience. 

One  group  (identified  in  this  report  as  I/SS)  received  the  experimental  integrated 
primary  training  program  in  a  leased  side-by-sidc  seating  aircraft;  the  second  group 
(NI/SS)  received  the  standard  non-integrated  primary  training  program  in  the  leased 
side-by-side  seating  aircraft;  and  the  third  group  (NI/T)  received  the  standard  non- 
integrated  primary  training  program  in  the  Army’s  then  standard  tandem -seating  primary 


training  aircraft.  The  only  experimental  manipulations  or  changes  were  in  the  primary 
training  phase  which  was  120  flight  hours  (including  32  hours  of  instrument  training)  and 
16  calendar  weeks  in  length.  All  three  groups  received  standard  training  in  the  aircraft 
which  were  then  standard  during  the  advanced  contact  and  advanced  instrument  phases 
of  training. 

In  addition  to  the  regularly  available  subjective  measures  of  flight  performance, 
special  objective  measures  of  both  daily  and  checkride  flight  performance  were  obtained 
for  all  students.  These  and  measures  of  training  attrition  and  time-to-checkride  con¬ 
stituted  the  criteria  for  evaluating  the  effectiveness  of  the  three  primary  aircraft  -  training 
method  combinations  studied. 


RESULTS 

Differences  in  favor  of  students  trained  by  the  integrated  method  over  non- 
integrated  students  were  found  for  subjective  checkride  grades  at  the  75-  and  120-hour 
levels  during  primary  training.  However,  these  differences,  while  statistically  significant, 
would  not  seem  to  be  of  major  practical  significance.  No  other  indices  of  performance, 
including  flight  attrition,  showed  statistically  significant  differences  between  these  two 
methods.  It  should  be  noted  that  the  relatively  small  numbers  of  subjects  involved  would 
generally  necessitate  fairly  large  differences  in  order  to  reach  the  required  size  for 
statistical  significance. 

There  were  no  detrimental  effects  on  early  contact  flight  proficiency  resulting  from 
integrated  training,  and  the  integrated  and  non-integrated  students  did  not  differ  signifi¬ 
cantly  in  their  flight  proficiency  during  either  of  the  advanced  training  phases. 

Students  trained  in  the  side-by-side  seating  aircraft  exhibited  better  flight 
performance,  on  practically  all  flight  measures,  than  did  those  who  received  their  primary 
training  in  the  tandem-seating  aircraft..  However,  these  differences  were  statistically 
significant  on  less  than  half  of  the  measures  reported. 


CONCLUSIONS 

On  the  basis  of  the  results  of  the  study  it  is  conclud  that: 

(1)  Integrated  contact-instrument  primary  flight  training  produces  gains  in 
primary  maneuver  flight  proficiency. 

(2)  The  advantages  in  flight  proficiency  possessed  by  integrated  students  during 
their  primary  training  are  not  manifest  in  their  performances  during  advanced  flight 
training  phases. 

(3)  Students  receiving  primary  training  in  side-by-side  seating  aircraft  show 
higher  High*  proficiency  throughout  training  than  do  those  receiving  primary  flight 
training  in  a  tandem-seating  aircraft. 
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Amy  Fixed  Wing  Flight  Instruction 


BACKGROUND  AND  APPROACH 


ARMY  AVIATION  AND  INSTRUMENT  FLYING 

The  years  that  have  elapsed  since  the  birth  of  Army  Aviation  in  World  War  II  have 
witnessed  steady  and  progressive  change  in  Army  Aviation.  Missions  have  grown  in 
number  and  scope.  Eauipmsnt  complexity  has  increased  considerably,  particularly  in  the 
past  five  years.  With  these  developments  has  come  an  increasing  emphasis  on  instrument 
flying.'  It  has  come  to  be  accepted  that  if  Army  Aviation  is  to  meet  its  ever-increasing 
responsibilities,  it  must  come  closer  to  having  an  all-weather  capability.  Achieving  real 
all-weather  capability  is  perhaps  an  impossible  goal,  but  acquiring  a  capability  during 
adverse  or  marginal  weather  conditions  is  within  reach  and  is  vitally  necessary  to  Army 
Aviation. 

It  is  not  the  purpose  of  this  report  to  discuss  whether  Army  Aviation  should  or  does 
have  “all-weather,”  “semi-all-weather,”  or  “marginal-weather”  capability.  It  is  sufficient 
for  present  purposes  to  note  that  each  of  these  capabilities  demands  that  the  Army 
Aviator  receive  some  form  of  instrument  training. 

With  this  sort  of  background,  interest  in,  and  emphasis  on,  instrument  training  for 
the  Army  Aviator  has  been  increasing.  This  interest  was  manifest  first  in  the  fixed  wing 
training  program.  During  the  past  few  years  a  similar  interest  has  been  shown  in  rotary 
wing  instrument  flying.  Whereas  the  Army  Aviator  was  formerly  graduated  and  rated  as 
an  Aviator  with  only  a  contact  flight  capability,  for  a  number  of  years  the  fixed  wing 
aviator  has  been  given  instrument  training  routinely  and  receives  his  instrument  rating 
before  going  to  the  field.  More  recently,  rotary  wing  student  pilots  have  also  been  given 
instrument  training  and  receive  a  tactical  instrument  rating. 

With  a  view  toward  the  increasing  requirement  for  conducting  instrument  training, 
the  U.S.  Army  Aviation  School  has  been  interested  in  possible  techniques  for  improving 
the  quality  of  instrument  instruction  given  the  Army  Aviator.  One  such  technique 
became  known  as  the  Integrated  Contact-Instrument  Flight  Training  Concept ,  an 
approach  to  flight  training  developed  principally  at  the  University  of  Illinois.  Their 
research  experience  (1)  with  this  type  of  training  indicated  it  to  be  a  very  promising 
approach  for  the  Army  to  investigate.  Some  of  the  research  antecedents  for  the  Illinois 
study,  as  well  as  several  subsequent  studies,  have  been  summarized  by  Jolley  (2). 

As  a  result  of  the  work  done  at  Illinois,  the  Army  Aviation  School  in  1957 
conducted  a  small-scale  feasibility  study  of  integrated  instruction  in  Army  Aviation  fixed 
wing  training.  The  results  of  that  study  (3)  looked  promising  enough  that  in  1957  the 
Army  Aviation  School  made  formal  request  that  HumRRO  Division  No.  6  (Aviation)1 * 3 
conduct  a  large-scale  evaluation  of  integrated  training  in  Army  Aviation  primary  fixed 
wing  training.  As  a  result.  Work  Unit  INTACT  was  initiated.  This  report  presents  the 
results  of  that  evaluation. 

1  In  instrument  hying  the  pilot  controls  the  aircraft  solely  by  reference  to  the  cues  provided  by  the 

instruments  in  the  cockpit.  Such  flight  can  be  contrasted  with  contact  flying  in  which  the  cue*  for 
control  are  provided  by  visual  reference  to  the  ground  and  horizon. 

3  Then  the  Army  Aviation  Detachment  of  the  Training  Methods  Division,  Human  Resource* 
Research  Office. 
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The  research  reported  here  ras  performed  in  1960*61  and  the  results  were  reported 
to  the  Army  for  action  purposes.  The  purpose  of  issuing  the  present  report  is  twofoid: 
First,  because  of  the  interest  in  the  integrated  training  concept  which  exists  in  the  civilian 
flight  community  (4),  it  is  desirable  that  these  research  results  be  placed  in  the  open 
literature.  Second,  changes  have  taken  place  within  Army  fixed  wing  flight  training  which 
lend  possible  new  operational  implications  to  these  results. 

At  the  time  this  research  was  conducted  the  Army  was  administering  all  of  its 
primary  fixed  wing  training  in  the  0-1  Bird  Dog,  a  two-place,  tandem-seating  aircraft. 
This  aircraft  was  not  suitable  as  a  vehicle  in  which  to  implement  integrated  flight 
training,  and  the  prevailing  Army  view  did  not  favor  acquisition  of  a  new  training 
aircraft.  Later,  there  was  a  change  in  this  view,  and  the  Army  acquired  a  fleet  of 
T-41s— four-place,  side-by-side  seating  aircraft.  Reconsideration  of  the  pros  and  cons  of 
the  integrated  training  concept  is  now  advisable,  since  it  would  be  quite  feasible  to 
implement  integrated  training  in  the  T-41. 


INTEGRATED  CONTACT-INSTRUMENT  FLIGHT  TRAINING 

Flight  instruction  seems  traditionally  to  have  been  given  in  the  following  sequence: 
contact  day;  contact  night;  and  instrument.  This  sequence  may  have  arisen  as  a  result  of 
the  fact  that  this  was  the  historical  sequence  in  which  these  types  of  flying  developed.  At 
any  rate,  the  idea  seems  to  have  come  about  that  one  must  first  master  contact  flying 
before  being  competent  enough  to  tackle  the  more  complex  instrument  flying.  This 
philosophy  has  also  resulted  in  what  is  sometimes  labeled  as  “block”  or  “sandwich” 
training,  that  is,  instrument  and  contact  training  given  in  separate  “blocks”  of  instruction 
with  a  “sandwich”  result.  Thus,  the  flight  training  sandwich  usually  begins  with  a  liberal 
“slice”  of  contact  flying,  followed  by  varying  slices  of  instrument  and  contact  flying.  The 
research  previously  referred  to,  particularly  that  of  Ritchie  and  Michael  (5),  has  called 
into  serious  question  the  efficiency  of  this  means  of  administering  contact  and  instrument 
flight  instruction. 

The  integrated  approach  to  flight  training  seeks  to  treat  contact  and  instrument 
flying  as  two  different  aspects  of  a  single  entity,  rather  than  treating  them  as  completely 
separate  and  distinct  ways  of  piloting  an  aircraft.  The  integrated  training  concept  reasons 
that  contact  and  instrument  flying  are  quite  similar  in  terms  of  the  responses  made  by 
the  pilot,  differences  being  principally  in  magnitude  rather  than  kind  of  response.  The 
principal  difference  between  the  two  types  of  flying  is  in  the  stimuli,  or  cues,  to  which 
the  responses  are  made. 

In  contact  flying  the  principal  source  of  information  (cues)  is  the  pilot’s  perception 
of  the  relationship  between  his  aircraft  and  the  ground  and  horizon.  His  source  of 
information,  then,  bis  visual  perception  of  the  outside  world— that  is,  visual  contact.  In 
instrument  flying  the  only  source  of  information  which  the  pilot  has  is  that  provided  by 
the  various  instruments  in  the  cockpit.  The  information  is  still  presented  visually,  but  it  is 
in  coded  form.  While  it  is  possible  (and  perhaps  even  advantageous)  to  teach  the 
student-pilot  to  respond  directly  to  the  instrument  cues  without  any  intervening  percept 
of  aircraft  attitude  or  ori.  station,  most  instrument-flight  instruction  attempts  to  teach 
the  student  to  translate  the  instrument  cues  into  the  corresponding  mental  image,  or 
perception,  of  aircraft  attitude.  Having  thus  interpreted  the  instrument  cues  into  the 
appropriate  picture  of  attitude,  the  student  is  then  able  to  respond  in  whatever  fashion  is 
necessary  to  keep  the  aircraft  in,  or  return  it  to,  the  desired  flight  state  or  attitude. 

Most  pilots  feel  instrument  flight  is  more  difficult  than  contact  flight,  and,  indeed, 
research  has  shown  that  the  process  of  learning  to  translate  instrument  cues  into  the 
appropriate  perception  and  response  is  more  difficult  than  that  of  learning  to  utilize 
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contact  cues  alone  (6,  6).  One  of  the  assumptions  made  by  the  integrated  training 
concept  is  that  this  process  of  translation  is  made  less  difficult  if  a  systematic  attempt  is 
made  to  associate  these  two  sets  of  cues,  both  conceptually  and  in  time.  In  short,  the 
idea  is  to  integrate  the  two  types  of  information  sources,  contact  and  instrument,  so  that 
the  translating  process  is  learned  simultaneously  with  (he  responses  to  be  made. 

The  following  procedures  and  guidelines  were  followed  in  devising  and  administering 
integrated  training  in  this  study: 

(1)  Maneuvers  were  first  introduced  to  the  student  under  simulated  instrument 
conditions.  The  method  used  to  simulate  instrument  conditions  while  inflict  was  the 
usual  one  of  having  the  student  wear  a  “hood”  which  did  not  permit  him  to  see  the 
ground  or  other  extra-cockpit  visual  cues.  This  was  done  to  take  advantage  of  the  positive 
transfer  effect  from  instrument  to  contact  flight  reported  by  Ritchie  and  Michael  (5). 

(2)  After  having  been  exposed  to  the  maneuver  under  instrument  conditions, 
the  student  was  then  shown  the  maneuver  under  contact  conditions.  The  relationship 
between  instrument  and  contact  cues  was  pointed  out  to  the  student. 

(.3)  Subsequent  practice  of  the  maneuver  during  the  flight  period  involved  some 
trials  with  only  instrument  cues  available  and  some  emphasizing  contact  cues.  Most  of  the 
flight  time,  which  was  recorded  as  contact  time  in  the  flight  log,  laid  stress  on  the  use  of 
both  sets  of  cues  available  to  the  student  (instrument  and  contact)  in  integrated  fashion. 
That  is,  the  student  w-  urged  while  flying  under  contact  conditions  to  utilize  the  full 
gamut  of  information  about  aircraft  attitude  and  status  available  to  him  This,  of  course, 
included  both  contact  and  instrument  cues. 


CONSIDERATIONS  INVOLVED  IN  DESIGNING  THE  STUDY 

Considerable  planning  was  necessary  before  the  study  could  be  initiated.  The  factors 
judged  to  be  of  greatest  importance  to  the  design  of  the  study  were  type  of  aircraft  to  be 
used  in  primary  flight  training  and  techniques  for  measuring  flight  proficiency. 

Type  of  Aircraft 

The  considerations  involving  aircraft  type  have  been  summarized  by  i  iley  (2).  As  a 
result  of  those  considerations  it  was  decided  that  the  primary  fixed  wing  training  aircraft 
then  used  by  the  U.S.  Army— the  0-1-was  not  a  suitable  vehicle  in  which  to  administer 
integrated  training.  The  O-l  provided  tandem  seating  for  the  instrv  tor  and  student  and, 
for  that  reason,  did  not  lend  itself  to  an  integrated  type  of  training.  For  safety  reasons, 
the  student  is  not  permitted  to  fly  the  0-1  by  sole  reference  to  instruments  from  his 
front  seat  position  (even  though  he  has  a  full  panel  of  instruments  available  to  him). 
Furthermore,  the  instructor  has  no  instrument  panel  in  his  rear  seat  position.3  It  was 
therefore  recommended  that  the  Army  lease  for  use  in  the  study  a  sufficient  number  of 
civilian  aircraft  with  provision  for  side-by-side  seating. 

As  a  result  arrangements  were  made  to  lease  18  civilian  Cessna  Model-180  aircraft4  which 
have  side-by-side  seating  and  the  necessary  equipment  for  instrument  flight  instruction.  The 

sThrat  modal*  of  the  0-1  aircraft  war*  uaed  in  primary  training.  Tha  0-1A  and  O-IB  modal*,  uaad 
for  all  contact  flying,  art  standard  Army  tactical  obaarvation  aircraft,  and  tha  Instrument  panel 
configuration  Is  aa  daacribad.  However,  Instrument  instruction  was  administered  in  the  T0-1D  model.  In 
which  both  front  and  rear  cockpits  possess  hill  instrument  panels.  The  student  flew  in  the  rear  cockpit 
with  all  outside  cues  removed  by  the  use  of  curtains  or  other  light  shielding.  In  addition,  the  TO-1D 
differed  in  that  it  had  a  variable  pitch  propeller. 

4  Both  the  C  l 80  and  the  0-1  aircraft  are  manufactured  by  the  Cmsna  Aircraft  Company. 
Identification  of  trade  names  is  for  purposes  of  research  documentation  only  and  doaa  not  imply 
endorsement  by  the  Army  or  the  Human  Resources  Research  Organisation. 
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Army  selected  this  aircraft  because  of  its  similarity  to  the  O-l.5  Its  utility  in  this  regard 
was  enhanced  by  the  fact  that  many  of  the  parts  required  in  maintaining  the  aircraft 
were  interchangeable  with  those  for  the  O-l,  thereby  reducing  maintenance  costs  to  a 
minimum. 

Flight  Proficiency  Measurement 

Considerations  involving  techniques  for  measuring  flight  proficiency  were  somewhat 
more  involved.  A  number  of  previous  research  studies  had  pointed  up  toe  deficiencies  of 
the  traditional  subjective  methods  for  rating  pilot  proficiency.  These  studies  have  been 
summarized  by  Ericksen  (7)  and  Greer,  Smith,  and  Hatfield  (8).  Particularly  as  a  result  of 
the  evidence  cited  by  Greer  et  al.t  it  was  decided  that  before  the  study  of  integrated 
training  could  be  conducted  it  would  be  necessary  to  develop  more  objective  methods  of 
measuring  flight  proficiency. 

The  recording  forms  developed  for  the  collection  of  flight-performance  data  in  Work 
Unit  INTACT  were  modeled  after  those  developed  by  Smith,  Flexman,  and  Houston  (9) 
and  by  Greer  et  al.  (8).  Two  general  forms  were  developed— the  Daily  Progress  Record 
(DPR),  for  use  by  the  instructor  in  recording  daily  performance  of  flight  maneuvers,  and 
the  Pilot  Performance  Description  Record  (PPDR),  for  use  by  the  checkpilot  in  recording 
performance  on  the  periodic  tests,  or  checkrides,  of  flight  proficiency  given  throughout 
the  training  program. 

The  DPR  and  PPDR  differed  from  one  another  principally  in  terms  of  the  amount 
and  level  of  detail  required.  The  general  goal  in  development  of  these  forms  was  to 
provide  a  maneuver  description  t  at  was  as  complete  as  possible,  and  as  objective  as 
possible.  The  emphasis  was  on  using  the  instructor  or  checkpilot  primarily  as  an  observer 
and  recorder,  in  distinction  to  his  usual  role  of  evaluator.  This  is  to  say  not  that 
evaluation  was  ignored,  but  that  the  emphasis  was  placed  on  standardized  observation  and 
recording  of  specified  events  and  indices  that  form  the  basis  for  evaluation. 

The  first  step  involved  in  constructing  the  PPDR  (from  which  the  DPR  was  derived) 
was  the  careful  analysis  of  each  of  the  maneuvers  in  thf  orimary  flight  curriculum,  to 
determine  the  exact  performance  steps  required  by  the  maneuver  and  the  indices  available 
to  the  student  and  instructor  or  checkpilot  for  determining  adequacy  of  performance. 
This  resulted  in  a  series  of  performance  items  which  define  the  maneuver.  To  the  extent 
possible,  these  items  were  base'4  jn  objective  referents— readings  from  instruments  such  as 
airspeed,  altitude,  angle  of  bank,  and  degrees  turned.  These  items  are  described  as  “scale 
items,”  items  capable  of  continuous  variation  over  a  scale  of  values.  In  distinction  to  the 
scale  iter  i  were  items  that  reflected  behaviors  that  were  discrete  rather  than  continuous. 
These  items  can  be  thought  of  as  categorical  or  “yes-or-no"  type  items,  which  the 
student  either  did  or  did  not  perform  correctly.  Examples  of  such  items  are,  “looks 
before  initiating  turn,  ’  and  “selected  proper  field  for  forced  landing.”  Many  of  the 
discrete  type  items  were  based  on  factors  that  were,  in  fact,  continuous,  but  that  could 
not  be  evaluated  as  such.  For  example,  the  item  “ground  track”  is  marked  as  being  either 
“proper”  or  “not-proper”  even  though  the  state  of  being  "not-proper”  is  a  continuous 
variable— due  to  the  extreme  difficulty  involved  in  specifying  exact  objective  referents  as 
required  by  scale  items. 

After  the  initial  definition  of  performance  items,  derived  from  conferences  with 
experienced  instructors  and  appropriate  training  literature,  the  items  were  assembled  into 
a  preliminary  form.  The  form  was  then  tried  out  inflight  to  determine  problems  of 
administration.  The  necessity  for  highly  skilled  personnel  to  administer  such  data  forms 

*One  principal  difference  batman  the  C-180  and  the  O-IA  end  O-IB  modal*  was  that  the  former 
haa  a  variable  pitch  propeller,  whereae  the  two  O-l  model*  have  fixed  pitch  propeller*. 
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has  been  emphasized  by  Smith,  Flexman,  and  Houston  (9),  Greer,  Smith,  and  Hatfield, 
(8),  and  Duffy  and  Colgan  (10).  The  administration  of  the  INTACT  PPDRs  by  skilled 
instructors  and  checkpilots  revealed  a  number  of  difficulties.  The  items  and  forms  were 
revised  and  refined  through  successive  cycles  to  achieve  a  set  of  items  that  were  capable 
of  observation  and  recording  inflight  by  a  skilled  pilot,  and  that  were  complete  enough  to 
cover  the  important  aspects  of  the  flight  maneuver.  Four  revisions  were  made  before 
achieving  the  final  draft  form  that  would  be  used  by  the  instructors  and  checkpilots  in 
the  INTACT  study. 

In  order  to  carry  out  the  above  efforts  it  was  necessary  to  equip  the  O-IA  and  O-IE 
aircraft,  which  were  used  in  this  preliminary  work,  with  an  instrument  panel  in  the  rear 
seat  which  the  instructor  or  checkpilot  could  refer  to  during  flight.  The  panel  contained 
an  attitude  indicator,  airspeed  indicator,  altimeter,  heading  indicator,  and  tum-and-slip 
indicator.  Since  the  experimental  design  of  the  study  required  the  use  of  0-1  aircraft  in 
addition  to  the  leased  side-by-side  aircraft,  16  O-l  planes  were  so  equipped. 

Eight  different  PPDR  forms  were  developed  for  use  in  Work  Unit  INTACT  during 
the  primary  phase  of  training.  Eight  were  necessary  because  four  checkrides  are  given 
during  primary  training,  and  a  different  form  was  necessary  for  each  of  the  two  types  of 
aircraft,  the  0-1  and  the  side-by-side  C-180.  Specimen  pages  from  the  Primary  Phase 
PPDR  forms  are  shown  in  Appendix  A.  These  specimens  show  the  general  types  of 
performance  items  used— the  scales  and  discrete  items— as  well  as  the  general  format 
utilized. 

After  the  PPDRs  were  finalized,  the  DPRs  were  constructed  from  them.  In  the  DPR 
all  items  are  represented  in  the  discrete  or  yes-no  form.  The  purpose  of  this  was  to 
simplify  the  form  so  that  the  instructor  would  not  be  unduly  burdened  with  data- 
gathering  duties  during  his  daily  instruction  periods.  As  a  further  simplification,  the 
instructor  was  requested  to  record  only  the  first  attempt  at  each  maneuver  performed  on 
a  given  day.  Thus,  whereas  the  PPDR  is  a  more-or-less  complete  record  of  all  events  that 
occur  during  the  checkride,  the  DPR  provides  only  a  sampling  of  daily  performance. 
Specimen  pages  from  the  Primary  DPR  are  shown  in  Appendix  B. 

The  next  step  involved  an  extensive  training  program  in  the  use  of  the  PPDR  and 
DPR  for  the  relatively  large  number  of  instructors  and  checkpilots  who  would  take  part 
in  the  study.  The  training  program  for  these  personnel  required  about  six  months  prior  to 
the  start  of  the  experiment  and  turned  out  to  be  a  continuing  requirement  throughout 
the  course  of  the  study  because  of  personnel  turnover,  promotions,  and  so  forth. 

The  training  program  for  PPDR  and  DPR  usage  involved  three  general  activities.  The 
first  consisted  of  ten  hours  of  classroom  instruction,  which  covered  the  general  back¬ 
ground  and  rationale  for  the  INTACT  study,  detailed  discussion  of  the  derivation  and  use 
of  the  PPDR  and  DPR  forms,  and  the  reasons  for  and  importance  of  objective  flight 
performance  information.  Considerable  group  discussion  took  place  during  these  classes, 
and  flight  personnel  made  many  valuable  suggestions  which  resulted  in  changes  and 
modifications  to  the  forms  and  procedures  for  their  use.  Much  time  was  devoted  to 
discussing  scale  and  discrete  items  and  standardizing  the  tolerances  and  referents  on  the 
basis  of  which  performance  was  to  be  recorded. 

The  second  training  activity  was  inflight  practice  in  administering  the  PPDR  and 
DPR  forms  with  another  instructor  or  checkpilot  acting  as  the  “student."  This  was  done 
for  reasons  of  safety,  allowing  the  instructor  or  checkpilot  to  build  his  skills  in  observing 
and  recording  without  having  to  worry  about  the  flight-safety  capabilities  of  the  “stu¬ 
dent"  who  was  doing  the  flying.  During  this  phase,  the  inst  uctors  who  would  be  using 
only  the  simpler  DPR  received  a  total  of  ten  hours  inflight  practice  in  administering  the 
DPR,  whereas  the  checkpilots  received  a  total  of  20  hours  of  inflight  practice  in  the 
administration  of  the  more  complicated  PPDR.  Each  of  the  practice  DPRs  and  PPDRs 
was  critiqued  by  the  research  staff.  Errors  and  problems  in  the  administration  of  the 
forms  were  discussed  with  the  individuals  concerned. 
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The  final  training  activity  consisted  of  actual  use  of  the  forms  with  student  pilots  on 
a  routine  basis.  For  this  purpose  the  instructors  utilized  the  DPR  with  a  full  class  of 
students  immediately  preceding  the  first  of  the  experimental  classes.6  Since  the  fixed 
wing  primary  flight  training  program  was  fairly  lengthy,  the  instructors  received  consid¬ 
erable  operational  practice  in  the  use  of  the  DPR.  The  checkpilots  also  utilized  the  PPDR 
with  real  students  during  thi?  period  and  thereby  received  ample  operational  experience 
with  the  PPDR. 

This  training  activity  served  several  purposes:  (a)  to  train  the  instructors  and 
checkpilots;  (b)  to  provide  data  for  final  revisions  of  the  PPDR  and  DPR;  (c)  to  identify 
those  flight  personnel  who  could  not  or  would  not  properly  execute  the  data-gathering 
procedures;  and  (d)  to  give  the  research  staff  an  idea  of  the  form  which  the  flight  data 
would  take. 

Two  other  types  of  training  activities  were  necessary  for  instructor  and  checkpilot 
personnel.  The  first  consisted  of  training  in  the  primary  flight  maneuvers  in  the  leased 
aircraft.  In  spite  of  the  fact  that  this  aircraft  was  somewhat  similar  to  the  0-1,  it  was 
necessary  to  provide  the  instructors  who  would  be  teaching  in  the  leased  planes  with  a 
thorough  check-out  in  the  new  aircraft.  For  this  purpose  each  instructor  and  checkpilot 
received  15  hours  of  instruction  and  practice  in  the  new  aircraft  prior  to  the  initiation  of 
the  experiment  proper.  This  practice  included  use  of  the  PPDRs  and  DPRs  for  the  leased 
planes.  Beforehand,  training  personnel  developed  the  exact  standards  of  performance  and 
procedures  for  the  primary  maneuvers  to  be  followed  in  the  leased  aircraft  and  these 
were  printed  in  a  flight  manual  for  use  by  students  and  instructors. 

The  last  type  of  training  was  that  of  indoctrinating  the  instructors  in  the  integrated 
approach  to  training.  Fortunately,  this  step  was  made  easier  by  the  fact  that  the 
instructors  selected  to  administer  the  integrated  training  had  had  previous  experience  with 
this  type  of  training  as  Air  Force  instructors.  The  Air  Force  had  adopted  a  type  of 
integrated  training  which  they  labeled  as  "composite  training”  as  a  result  of  their  own 
research  on  the  subject  (11).  The  indoctrination  of  the  integrated  instructors  was 
accomplished  by  means  of  lecture  and  discussion,  both  group  and  individual. 

In  addition  to  the  development  of  data  forms  and  the  instructor  and  checkpilot 
training  for  the  primary  pi.ose  of  training,  it  was  necessary  to  develop  appropriate  forms 
and  train  personnel  in  their  use  for  the  two  advanced  phases  of  training— Advanced 
Contact  (Phase  B)  and  Advanced  Instruments  (Phase  C).  A  DPR  form  was  developed  for 
each  of  these  stages  of  training.  The  form  served  for  both  daily  grade  (DPR)  and 
checkride  (PPDR)  purposes.  It  was  not  possible  to  utilize  a  more  elaborate  PPDR  form 
during  these  stages  because  the  research  staff  was  not  large  enough  to  conduct  the 
necessary  training  and  there  was  not  a  separate  checkpilot  department  for  these  stages— 
checkrides  being  given  by  regular  instructor  personnel.  Specimen  pages  from  the  DPRs 
used  during  the  Advanced  Contact  and  Advanced  Instrument  phases  of  training  are  shown 
in  Appendices  (1  and  D,  respectively.  These  DPRs  were  used  both  for  daily  performance 
recording  by  the  instructor  and  for  data  gathering  during  the  checkride*  for  the  two 
phases  of  training. 

In  addition  to  the  PPDR  and  DPR  grades,  the  students  were  assigned  daily  and 
checkride  grades  reflecting  the  instructor's  or  checkpilot'*  overall  evaluation  of  the  flight 
These  grades,  while  subjective  in  nature,  were  based  on  the  referents  specified  by  the 
PPDR  and  DPR.  A  subjective  grade  of  this  type— that  is,  based  on  the  PPDR— has  been 
shown  to  be  significantly  more  reliable  than  the  regular  subjective  grade  given  without 
the  use  of  the  PPDR  (g). 

*  At  the  Urns  of  this  study  dames  sUitsd  monthly.  fMnce  th«  primary  training  required  four 
months  thsrs  were  four  "flights''  of  instructors,  with  each  flight  receiving  a  new  dies  every  four 
months.  Thus,  them  wsm  three  desses  between  this  practice  daas  and  the  first  of  the  experimental 


The  regular  summary  daily  grade,  assigned  by  the  instructor  utilizes  a  scale  based 
on  the  student’s  experience  level.  The  following  categories  were  then  in  use  by  the 
Aviation  School:  AA,  above  average;  A,  average;  BA,  below  average;  U,  unsatisfactory; 
D,  dangerous. 

In  addition,  the  instructor  was  required  to  grade  each  day’s  performance  of  a 
maneuver  as  recorded  in  the  DPR.  In  this  case,  howevei,  instead  of  grading  on  the  sliding 
level-of-experience  scale,  the  instructor  was  asked  to  use  an  end-of-course  standard.  Thus, 
the  typical  student  might  well  start  out  as  “U”  or  "BA”  and  progress  up  to  the  “A”  level 
only  after  a  period  of  time. 

For  checkrides,  a  numerical  grade  was  assigned— again  based  on  the  student’s  level  of 
experience,  using  the  following  categories:  90-99,  above  average;  80-89,  average; 
70-79,  below  average;  U,  unsatisfactory;  D,  dangereous.  No  numerical  grade  was  assigned 
for  unsatisfactory  or  failing  performance.  For  data  treatment  purposes,  the  AA,  A,  BA, 
and  U  or  D  are  scored  as  4,  3,  2,  and  1,  respectively.  For  checkrides,  a  value  of  65  was 
assigned  for  a  U  or  D  performance. 

Several  other  sources  of  data  were  available.  One  of  the  most  obvious  was  rate  of 
attrition  among  students  during  training.  Another  was  the  hour-level  at  which  the 
students  in  the  various  training  groups  were  able  to  solo  the  aircraft  and  take  assigned 
checkrides.  In  addition,  the  comments  of  students  and  instructors  were  available  as 
sources  of  information. 


RESEARCH  PROBLEM  AND  PROCEDURES 


RESEARCH  QUESTIONS 

Work  Unit  INTACT  was  conceived  as  an  operational  tryout  of  the  integrated 
training  concept  in  Army  primary  fixed  wing  training.  As  such,  it  was  not  intended  to 
test  theoretical  issues,  but  to  try  *o  establish  parametric  information  on  factors  such  as 
level  of  proficiency  achieved  and  to  identify  operational  problems  encountered  with 
integrated  primary  training  in  Army  aviation.  In  essence,  then,  Work  Unit  INTACT 
involved  the  building  and  evaluation  of  an  experimental  primary  flight  training  curriculum 
based  on  previous  research  efforts  and  on  the  various  operational  factors  encountered  in 
the  Army's  primary  fixed  wing  training  system. 

The  experimental  design  and  data  collection  for  this  research  were  based  on  four 
questions  concerning  the  effects  of  integrated  training: 

(1)  What  levels  of  flight  proficiency  in  the  performance  of  primary  fixed  wing 
flight  maneuvers  are  achieved  by  students  trained  under  integrated  and  under  non- 
integrated  primary  flight  training  methods? 

(2)  Are  there  significant  differences  in  attrition  rates  between  integrated  and 
non-integrated  training  methods? 

(3)  Will  the  time  devoted  to  instrument  training  during  the  pre-solo  and  early 
contact  stages  of  training  (the  first  35  hours)  result,  for  the  integrated  student,  in  a 
significant  increase  in  time  to  solo  and  a  decrease  in  early  contact  proficiency? 

(4)  What  levels  of  flight  proficiency  in  the  advanced  instrument  and  advanced 
contact  flight  maneuvers  are  achieved  by  students  trained  under  integrated  and  non- 
integrated  primary  flight  training  methods? 

Work  Unit  INTACT  was  also  designed  to  explore  a  fifth  general  question  that  had 
no  direct  relationship  to  questions  concerning  integrated  training  methods.  This  question 
was  concerned  with  the  relative  advantages  and  disadvantages  of  side-by-side  and  tandem 
seating  aircraft  for  primary  fixed  wing  training.  Comparisons  generated  by  this  question 
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involved  students  given  the  standard,  non-integrated  program  of  instruction  in  the  leased 
side-by-side  seating  C-180  aircraft  and  another  group  who  received  the  same  program  of 
instruction  in  the  regular  tandem-seating  0-1  aircraft. 

EXPERIMENTAL  DESIGN 

The  general  experimental  design  called  for  three  groups  of  students,7  each  of  which 
received  a  different  combination  of  aircraft  and  program  of  primary  instruction.  The 
subjects  were  drawn  from  two  FY  61  classes  in  Course  No.  1-A-1980A,  Officer  Fixed 
Wing  Aviator  Course  (OFWAC).  The  classes  were  61-6  and  61-10.  Use  of  two  such 
temporally  separated  classes  made  it  possible  for  the  same  group  of  instructor  personnel 
to  teach  both  experimental  classes,  thus  obviating  the  need  to  train  a  second  group  of 
instructors  in  the  manner  previously  described.  The  use  of  two  classes  was  necessary  in 
order  to  allow  a  sufficient  number  of  subjects  in  the  three  experimental  groups. 

The  three  experimental  groups  were  defined  as  follows:  The  first  group  (henceforth 
referred  to  as  I/SS)  was  to  receive  integrated  primary  training  in  the  leased  side-by-side 
aircraft;  the  second  group  (henceforth  referred  to  as  NI/SS)  was  to  receive  non-integrated 
primary  training  in  the  side-by-side  aircraft;  the  third  group  (henceforth  known  as  NI-T) 
was  to  receive  non-integrated  primary  training  in  the  0-1  aircraft.  The  only  difference  in 
treatment  of  the  three  experimental  groups  was  in  the  type  of  primary  training  they 
received.  During  the  Advanced  Contact  (Phase  B)  and  Advanced  Instrument  (Phase  C) 
training,  the  students  all  received  the  same  instruction  in  the  same  aircraft.  During  the 
advanced  training  phases,  the  various  experimental  groups  existed  only  in  the  records  of 
the  research  team. 

It  was  desired  to  have  a  student  input  of  18  students  per  class  for  each  group— I/SS, 
NI/SS,  and  NI-T-giving  a  total  input  of  36  students  into  each  of  the  three  experimental 
groups.  These  students  were  selected  in  accord  with  the  procedure  outlined  below;  the 
students  who  woe  left  over  after  this  selection  comprised  a  fourth  group  not  involved  in 
the  research  analysis.  The  input  of  36  students  into  each  of  the  three  experimental 
groups  was  based  on  the  desire  to  have  groups  of  over  20  students  available  for  each 
comparison  and  an  assumed  attrition  of  26-35%  for  all  three  phases  of  training.  Another 
factor  that  affected  the  sixe  of  each  experimental  group  was  the  number  of  leased  aircraft 
available  (16)  and  the  resulting  number  of  students  that  could  be  supported  by  this  fleet 
of  primary  training  aircraft.  The  numbers  of  students  and  primary  training  conditions  for 
each  of  the  four  groups  of  students  are  given  in  Table  1. 


Tabte  1 

Number  of  Students  by  Class  and  Primary  Training  Condition 


Kiprrimrntal  C.roup 

1  ss 

!  M  SS 

Nl/T 

Primary  Training  Method 

Integrated 

Non-integrated 

Non-integrated 

Primary  Training  Aircraft 

Leased  C-180 

Leased  C-180 

0-1 

Number  of  Students 

(Side-by-side) 

(Side-bv-sidc) 

(Tandem) 

Class  61-6 

18 

18 

18 

Class  61-10 

18 

18 

18 

Total 

36 

36 

36 

7 A  fourth  group,  soft  up  of  das*  students  not  istected  for  tha  experimental  group*,  alao  nwhud 
truiniag  la  Um  sum  dams  aa  the  thro*  experimental  groups,  but  (hair  performance  h  not  of  intaroat  In 
tha  I'aaaarch  contest 
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SELECTION  OF  STUDENTS 


In  constituting  the  three  experimental  groups  of  principal  concern  to  the  goals  of 
the  study,  the  following  selection  criteria  were  applied:  First,  it  was  desired  that  all  of 
the  students  in  the  three  experimental  groups  have  no  previous  flight  training,  or-if  this 
were  not  possilbe— that  they  have  a  minimum  of  such  experience.  Second,  it  was  desired 
that  the  three  groups  be  essentially  equal  in  aptitude  for  flying;  to  this  end  their  scores 
on  the  Army  Fixed  Wing  Aptitude  Battery  (AFWAB)  were  examined.  Third,  no  field 
grade  officers  or  foreign  nationals  were  to  be  assigned  to  the  groups. 

The  following  procedure  was  used  in  assigning  students  to  the  three  experimental 
groups:  Immediately  after  the  students  reported  to  Fort  Rucker  they  were  assembled  and 
required  to  fill  out  an  information  card.  On  the  card  they  reported  their  previous  flight 
instruction,  if  any.  Their  official  records  were  screened  to  determine  the  aptitude 
(AFWAB)*  scores  (for  those  students  whose  records  did  not  contain  an  official  reporting 
of  the  AFWAB  score,  the  AFWAB  was  administered  in  group  session,*  and  the  score  was 
recorded  on  each  student’s  information  card.  The  cards  were  then  separated  into  three 
gorupings:  (a)  company  grade  officers  with  no  previous  flight  time;  (b)  company  grade 
officers  with  40  hours  or  less  previous  flight  time;  and  (c)  all  others. 

It  h*'*  been  hoped  that  the  three  experimental  groups  could  be  constituted  from  the 
students  in  the  first  grouping,  but  some  of  the  students  with  previous  flight  time  had  to 
be  used.  In  Class  61-6,  three  students  (having  25,  17,  and  12  hours  of  previous  flight 
time,  respectively)  were  assigned  to  I/SS,  the  integrated,  leased  aircraft  group;  four  such 
students  (with  30,  17,  6,  and  3  hours,  respectively)  were  assigned  to  NI/SS;  four  such 
students  (with  37,  9,  6,  and  3  hours,  respectively)  were  also  assigned  to  NI/T.  In  the 
second  class,  61-10,  it  was  necessary  to  assign  only  one  previous  flight  time  student  to 
each  of  the  three  experimental  groups.  In  this  class  the  student  assigned  to  I/SS  had  35 
hours,  the  one  to  NI/SS  had  11  hours,  and  the  one  to  NI/T  had  36  hours. 

After  the  potential  candidates  for  the  groups  had  been  assembled,  each  student  in 
the  pool  was  assigned  a  code  number.  Actual  placement  of  students  in  each  of  the  three 
experimental  groups  was  done  on  a  random  basis  from  these  code  numbers  stratified  by 
the  three  groupings  described  earlier. 

The  AFWAB  scores  of  the  three  experimental  groups  thus  assembled  were  then 
checked  to  sec  whether  there  was  any  significant  imbalance  among  the  three  groups  in 
flight  aptitude  as  measured  by  the  AFWAB.  Analyses  of  variance  performed  on  the 
AFWAB  scores  for  each  group  for  each  class  showed  no  significant  difference  among  the 
groups,  so  the  original  random  assignment  of  students  was  allowed  to  stand.  Table  2 
shows  the  means  and  ranges  of  AFWAB  scores  for  the  groups  in  each  of  the  two 
experimental  classes 

These  procedures  required  about  three  days  of  the  normal  one-week  in-processing 
period.  It  was  necessary  to  make  these  assignments  and  notify  the  students  as  soon  as 
possible  because  the  training  syllabus  for  the  integrated  training  group  (I/SS)  called  fr>r 
the  administration  of  six  hours  of  synthetic  trainer  instruction  prior  to  the  first  flight 
period.  In  order  that  the  I/SS  students  not  get  behind  the  normal  training  schedule,  the 

‘The  AFWAB  Km  b«n  eucceeded  by  the  Flight  Aptitude  Selection  Tew  (FAST)  Better*  in 
operations!  uee. 

*Ae  e  pert  of  the  application  for  flight  training,  applicant*  were  required  to  Uke  the  AFWAB  teat. 
In  view  of  the  sect  dust  about  one-third  of  the  atudenta  in  Ctaeeee  61-8  end  8110  bed  no  offldaRy 
recorded  AFWAB  acore,  although  aO  Mid  they  had  previouely  taken  the  teet  (eon**  on  More  than  one 
oeceeion),  it  wa*  recommended  that  atepa  be  taken  to  enaure  that  the  acore  of  anyone  who  take*  the 
AFWAB  (or  ORWAB)  be  entered  ee  part  of  Hie  official  record.  It  i*  understood  that  thie  adminbtrathe 
etep  hat  been  taken. 
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synthetic  training  had  lx>  be  accomplished  during  the  in-processing  period  and  the  first 
day  of  flight  instruction. 


Taole  2 

Means  and  Ranges  for  AFWAB  Scores  by 
Experimental  Group  and  Class 


Number  o 

f  Students 

Mean  AFWAB 

AFWAB  Range 

Class 

61-6 

Class 

61-10 

Class 

61-6 

Class 

61-10 

Class 

61-6  j 

Class 

61-10 

I/SS 

18 

18 

59.8 

58.8 

30-103 

19-97 

NI/SS 

18 

18 

56.7 

59.9 

22-93 

25-100 

NI/T 

18 

18 

62.3 

59.7 

36-101 

32-98 

TRAINING 

Students  were  assigned  to  primary  instructors  on  the  basis  of  three  students  per 
instructor.  All  three  students  assigned  to  an  instructor  were  from  the  same  experimental 
group.  The  I/S S  group  was  administered  training  undo-  the  experimental  integrated 
contact-instrument  flight  training  syllabus.  This  experimental  syllabus  (shown  in 
Appendix  S)  differed  from  the  standard  primary  flight  syllabus  only  in  the  manner  in 
which  the  instrument  and  contact  flight  time  were  distributed  throughout  the  primary 
flight  program.  Each  syllabus  provided  120  hours  of  total  primary  flight  instruction,  of 
which  32  hours  were  instrument  and  88  hours  contact  instruction.  In  the  integrated 
syllabus,  the  student  received  instrument  instruction  from  the  very  beginning  of  and 
throughout  the  primary  flight  program.  Under  the  standard  syllabus,  be  received  little  or 
no  instrument  instruction  prior  to  the  35-hour  level,  and  had  completed  all  or  most  of 
hi*  32  hours  of  instrument  training  by  Use  100-hour  level. 

As  previously  indicated,  after  completion  of  the  Primary  Phase  of  training,  all 
students  received  the  regular  program  of  irstruction  during  the  two  advanced  training 
phaaas.  At  the  time  of  the  study,  the  Advanced  Contact  Phase  was  80  hours  in  length 
and  was  administered  in  the  O-l  aircraft  Phase  C  training,  the  Advanced  Instrument 
Ph  \  waa  60  hours  hi  length  and  was  administered  in  the  U-6  Beaver  Aircraft.10  Thus, 
the  votal  program  was  soma  250"  hours  of  flight  instruction.  At  the  end  of  this  training, 
which  required  about  36  calendar  weeks,  the  student  became  a  rated  Army  aviator  and 
wet  swarded  a  Standard  Instrument  Card.  No  changes  wen  made  in  the  academic  training 
program  for  any  of  the  three  training  phaaas  during  the  course  of  this  study. 


DATA  COLLECTION 

As  previously  indicated,  the  PPDR  end  DPR  instruments  were  the  basic  vehicles  for 
collection  of  flight  performance  data.  There  instruments  were  used  to  record  performance 
on  the  periodic  checkrides  administered  student  pilots,  and  daily  performance  waa 
recorded  cm  the  DPR.  The  PPDR  and  DPR  allowed  determination  of  an  “error’'  grade 

**AdvMiie  uastraj— t  tnWeg  is  bow  ||vw  ta  the  tsisvigM  T-41  • imft. 

“The  ta**  o«»iHMtioa  of  the  OPWAC  want  haw  been  cfctapd  dace  this  rasMith  n 
refcrad.  The  cows*  caneetty  totals  til  fhght  hews  ovw  St  mimim  wsaks. 
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based  on  the  various  items  on  these  two  instruments.  While  several  scoring  techniques 
were  used  with  the  PPDR  and  DPR,  the  most  usual  was  the  number  of  errors  or  the 
percentage  of  errors.  For  purposes  of  exposition  in  this  report,  PPDR  aid  DPR  data  will 
generally  be  expressed  in  terms  of  percentage  of  scored  items  on  ',ri\eh  errors  were 
indicated. 

Four  checkrides  were  administered  the  students  during  the  Prunmy  Phase  of  train¬ 
ing,  two  dunng  +he  Advanced  Contact  Phase,  and  two  during  the  Advanced  Instrument 
Phase.  The  approximate  hour-level  at  which  these  checkrides  were  scheduled  to  be 
administered  and  the  general  content  of  each  are  indicated  in  Table  3.  This  schedule  of 
proficiency  checks  was  that  of  the  standard  program  and  was  not  influenced  by  experi¬ 
mental  considerations. 


Table  3 

Schedule  and  Content  of  Flight  Checkrides 


Till.- 

Approximate 
Hour  Level 

Content 

A-l 

35  hours 

Basic  contact  flight  maneuvers 

A- 2 

75  hours 

Primary  contact  flight  maneuvers 

A -3 

90  hours 

Prin  istrument  maneuvers 

A-l 

1 10  hours 

All  primurv  contact  flight  maneuvers 

11-1 

160  hours 

advanced  contact  work  (shortfield  landings) 

B-2 

200  hours 

Strip  and  road  landings  at  tactical  sites 

C-l 

225  hours 

Basic  attitude  instrument  flight 

C-2 

250  hours 

Radio  navigation  &  approaches;  ATC  procedures 

For  each  of  these  checkrides,  students  were  assigned  both  a  numerical  evaluation 
grade13  and  a  percent  error  score.  In  addition,  daily  letter  grades”  an  DPR  error  scores 
were  available  for  the  daily  dual  instructional  flights.  The  other  data  oi  principal  concern 
were  the  attrition  rates  and  the  actual  hour-level  at  which  the  trainees  were  judged  ready 
to  take  their  checkrides. 


RESULTS 

Results  will  be  presented  separately  for  the  three  phase's  of  training.  More  detailed 
data  were  gathered  during  the  Primary  Phase  (the  phase  in  which  the  experimental 
training  was  administered)  than  in  the  two  adviced  phases,  so  the  results  section  gives 
more  emphasis  to  the  Primary  Phase. 


PRIMARY  PHASE 
Attrition 

The  attrition  data  for  trie  Primary  Phase  of  training  are  shown  in  Table  4,  which  sets 
forth  the  numbers  of  students  in  each  group  who  began  training,  soloed,  and  took  each 
of  the  four  checkrides  in  Phase  A,  and  the  primary  phase  attrition  percentage  for  each 
group.  Neither  the  difference  in  attrition  between  the  i/SS  and  Nl/SS  groups  (which 

11  8m  psg«  9  for  daruwioa  of  th«**  (ruim 
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compares  integrated  and  non-integrated  training  methods  while  holding  aircraft  type 
constant),  nor  that  between  the  NI/SS  and  NI/T  groups  (which  compares  side-by-side  and 
tandem  seating  aircraft  while  holding  type  of  training  constant)  was  statistically  signifi¬ 
cant,  although  the  latter  difference  approached  significance  (/K.10).  Thus,  neither  of  the 
two  principal  experimental  factors— type  of  training  and  type  of  aircraft— produced 
significant  differences  in  flight  attrition  during  Phase  A. 


Table  4 

Number  of  Students  Completing  Each  Stage  of  Primary  Training 


Kxperimenta! 

Begin  j 

! 

Sla  |cc 

Primary 

Phase 

Attrition  Rate 

Croup 

Primary 

I 

Solo 

L_ 

I  V-l 

A-2 

V3  ! 

A-4 

1  SS 

(Integrated  leased 

aircraft)  36  31  30  27  27  27  2.V“c 

NI  SS 

(Non-integrated 

leased  aircraft)  36  28  28  26  26  26  28rt 

M  T 

(Non-integrated 

0-1)  36  28  24  20  19  19  47*1 


Flight  Time 

The  mean  flight  times  required  by  each  of  the  three  experimental  groups  to  reach 
five  milestone  progress  points  during  their  Primary  Phase  of  training  are  shown  in 
Table  5.  These  points  are  solo  and  the  four  scheduled  checkrides.  The  mean  time  at  each 


Table  5 

Moan  Flight  Time  (Total,  Contact,  Instrument,  and  Solo)  by 
Primary  Training  Stage  (Hours) 


Stage 

Group 

V 

Total 

Time 

—  -  -  i 

Huai 

Contact 

i  Dual 

Instrument 

j  V-lo 

1  SS 

31 

17.0 

12.6 

4.4 

Solo 

M  SS 

28 

13.6 

13.6 

0.0 

— 

NI  T 

28 

15.6 

15.6 

0.0 

- 

l  SS 

30 

38.2 

24-2 

7.6 

6.1 

A-l 

NI  SS 

28 

38.3 

29.4 

0.2 

8.7 

NI  T 

24 

39.5 

31.8 

0.1 

7.6 

1  SS 

27 

76.0 

39.3 

13.6 

23.0 

A-2 

NI  SS 

26 

81.8 

45.2 

10.0 

26.6 

M  T 

20 

87.3 

50.8 

11.4 

25.1 

1  SS 

27 

91.5 

44.3 

18.7 

28.4 

A -3 

NI  SS 

26 

102.9 

51.7 

17.9 

33.3 

\'l  T 

19 

105.6 

55.6 

18.8 

31.3 

1  SS 

«.  A 

104.5 

49.6 

21.4 

33.4 

A- ! 

NI  SS 

26 

109.1 

oT  .D 

20  6 

35.0 

NI  T 

19 

115.0 

59.0 

21.9 

34.0 
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of  these  points  is  recorded  in  terras  of  total  time,  total  dual  contact  instructional  time, 
total  dual  instrument  instructional  time,  and  total  solo  time. 

While  no  attempt  is  made  to  treat  differences  in  flight  time  among  the  experimental 
groups  in  terms  of  statistical  significance,  there  are  several  points  worth  noting.  It  will  be 
recalled  that  the  third  research  question  stated  in  the  section  on  experimental  design 
concerned  the  effects  of  the  early  instrument  training  on  the  early  contact  proficiency  of 
the  integrated  students.  Inspection  of  Table  5  reveals  that  the  1/SS  students  did  require 
more  total  time  to  solo  the  aircraft  (17  hours  versus  13.6  hours)  than  did  NI/SS. 
However,  it  should  be  noted  that  this  time  for  I/SS  students  contained  4.4  hours  of 
instrument  instruction,  and  that  the  I/SS  group  actually  soloed  with  less  total  contact 
instructional  time  than  did  NI/SS  (12.6  hours  versus  13.6  hours).  The  mean  total  time  at 
the  A-l  checkride  level  was  virtually  identical  for  I/SS  and  NI/SS.  Thus,  the  I/SS  group 
did  not  require  more  flight  time  before  being  judged  ready  for  the  4-1  checkride  by  their 
instructors.  In  fact,  I/SS  took  their  A-l  cheekrides  with  an  average  of  about  7 1/2  hours 
less  contact  time  than  did  NI/SS. 

Most  of  the  other  time  differences  shown  in  Table  5  can  be  described  as  admin istra- 
t'  -e  artifacts  resulting  from  the  different  scheduling  requirements  for  the  various  pro¬ 
grams  of  instruction.  However,  the  I/SS  students  do  not  suffer  in  these  time  comparisons. 

instructor  Evaluation  trades 

As  previously  stated,  the  flight  instructor  assigns  the  student  a  grade  for  each  dual 
instructional  flight,  utilizing  a  four-point  subjective  scale.  In  view  of  the  wide  day-to-day 
fluctuations  which  can  occur  in  such  grades  and  the  fact  that  the  instructor  frequently 
uses  the  daily  grade  as  a  means  of  motivating  the  student  rather  than  reflecting  his 
performance  of  that  day,  these  data  are  not  presented  in  this  report  However, 

Table  6 

Instructor  Evaluation  Grades  by  Stage  of  Primary  Training 


r  =  2.71  *  * 


t-  2.62* 


f  =  2.82* 


indicates  a  difference  significant  ut  the  .05  level;  **  difference  significant  at  .01  level. 


Appendix  F  presents  dvCy  grades  (from  the  DPR)”  for  selected  maneuvers  to  illustrate 
flight  learning  curves  showing  changes  in  daily  performance  over  time.  Also  shown  in 
Appendix  F  are  the  DPR  objective  performance  data  learning  curves. 

In  addition,  the  instructor  assigns  an  instructor  evaluation  (IE)  grade,  using  a  70*99 
numerical  scale,  to  the  student  just  prior  to  each  checkride.  The  IE  grade  is,  in  effect,  the 
instructor’s  estimate  of  the  grade  the  student  will  receive  on  his  checkride  (CK). 

In  Table  6  the  IE  grades  for  the  three  experimental  groups  are  shown  for  each  of 
the  four  stages  of  primary  training.  In  addition,  the  t  ratios  for  the  differences  in  —?an 
IE  grades  between  I/SS  and  NI/SS  students  and  between  NI/SS  and  NI/T  students  are 
shown.  As  can  be  seen,  there  were  no  significant  differences  between  the  I/SS  and  NI/SS 
groups,  but  NI/SS  was  evaluated  significantly  higher  than  NI/T  by  the  instructors  at  all 
primary  checkride  levels  except  the  A -3,  or  Final  Instrument,  level. 

Checkride  Grades 

Two  types  of  data  are  shown  on  performance  on  the  four  scheduled  primary 
eheckrides.  The  first  is  that  dealing  with  the  subjective  checkride  grade  (CK)  assigned  by 
the  checkpilot,  utilizing  the  70*99  scale,  and  the  second  is  that  resulting  from  use  of  the 
relatively  objective  PPDR. 

Table  7  sets  forth  the  results  for  the  subjective  checkride  grades  (CK),  including  the 
t  tests  for  significance  of  differences  between  means  for  the  I/SS  and  NI/SS  groups  and 
for  the  MT/SS  and  NI/T  groups.  The  I/SS  group  was  rated  as  significantly  better  than 
NI/SS  on  both  the  A-2  and  A*4  eheckrides.  NI/SS  was  rated  as  significantly  better  than 
NI/T  on  the  A-l  checkride. 

The  PPDR  error  data  are  shown  in  Table  8,  including  the  t  tests  for  I/SS  versus 
NI/SS,  and  for  NI/SS  versus  NI/T  comparisons.  The  means  are  expressed  both  in  terms  of 

Table  7 


Checkride  Grades  by  Stage  of  Primary  Training 


Stage 

Croup 

A-l 

> 

> 

KJ 

A-3 

A-4 

1  *  | 

SO 

N 

nn 

SO 

N 

M 

SO 

a 

M 

SO 

N 

I/SS 

83.1 

7.6 

30 

87.1 

4.0 

27 

89.6 

3.5 

27 

86.4 

3.9 

27 

NI/SS 

82.1 

8.0 

28 

84.2 

5.3 

26 

87.8 

5.5 

26 

82.7 

6.1 

26 

NI/T 

75.8 

7.5 

24 

81.2 

7.2 

20 

86.0 

4.9 

19 

80.4 

6.3 

19 

Significance  of  Mean  Differences* 

A-l 

A-2 

A-3 

A-4 

I/SS 

vn 

NI/SS 

1  a  0.46 

1  =  2.07* 

t  =  1.46 

c  =  2.71** 

NI/SS 

vs 

Nl/T 

1=2.92** 

t  =  1.56 

t  =  1.15 

t-  1.25 

*•  indicate*  a  difference  significant  nt  the  .05  level;  '*  difference  significant  at  .01  level. 


"a**  tbe  dhtaraton  oa  pages  8  and  9. 
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number  of  errors  made  and  percentage  error.  The  differences  in  errors14  between  the 
I/SS  and  NI/SS  groups  were  not  significant  at  any  of  the  four  checkride  levels,  while  the 
NI/SS  group  made  significantly  fewer  errors  than  did  NI/T  on  both  the  A-l  and  A~4 
checkrides. 

Table  8 


PPDR  Errors  try  Stage  of  Primary  Training 


Stage 

Croup 

A-l 

A-2 

A-3 

A-4 

Jtf 

so 

,v 

SO 

N 

M 

SO 

N 

M 

SO 

N 

1  ss 

Errors 

42.4 

19.9 

30 

37.8 

17.6 

27 

21.0 

9.6 

27 

28.6 

21.7 

27 

%  Error 

6.9 

3.2 

5.5 

2.6 

4.7 

2.2 

4.9 

3.7 

N!  SS 

Errors 

39.5 

13.4 

28 

37.3 

16.7 

26 

23.1 

11.7 

26 

30.6 

11.8 

26 

Error 

6.4 

2.2 

5.4 

2.4 

5.2 

2.6 

5.2 

2.0 

NI  T 

Errors 

52.3 

16.4 

24 

36.4 

17.0 

20 

27.o 

15.6 

19 

37.7 

13.3 

19 

%  Error 

9.4 

2.9 

5.8 

2.7 

6.2 

3.5 

7.3 

2.6 

Significance  of  Mean  Differences  (%  Error)* 

A-l 

A-2 

A-3 

A-4 

1  SS 

VS 

<  =  0.70 

<  =  0.15 

<  =  0.75 

i 

<=0.37 

NISS 

NI  SS 

VS 

<  =  4.12** 

<=0.52 

<=1.04 

<=2.96** 

NIT 

**  indicates  a  difference  significant  at  the  .05  level;  **  difference  significant  at  .01  level. 


Miscellaneous 

Several  other  types  of  observations  and  data  were  collected  relating  to  student 
performance.  Various  questionnaires  were  administered  to  instructors  and  students,  princi¬ 
pally  to  gather  background  information  .  o  operational  problems  in  administering 

integrated  instruction.  This  information  is  nov  reported  here  because  it  did  not  directly 
measure  student  performance  and  because  of  the  relatively  unsystematic  nature  of  its 
collection.  However,  no  major  problems  wore  encountered  in  the  administration  of 
integrated  instruction. 


14  Significant*  of  differences  in  anon  was  tasted  by  comparing  naaan  panant  for  tin  experimental 
group*  on  tin  various  checkridae.  Percent  error  was  used  rather  than  raw  anor  due  to  tin  difference  in 
n  urn  bar  of  PPDR  items  on  tin  eheckrida  forms  for  tin  laaaad  and  0-1  aircraft,  for  further  diacumkto  of 
this  point  aaa  pegs  7  and  Appendix  A. 


ADVANCED  CONTACT  PHASE 


Attrition 

As  would  be  expected,  most  of  the  attrition  from  the  program  occurred  during  the 
Primary  Phase.  As  was  shown  in  Table  4,  the  Primary  Phase  was  successfully  completed 
by  27,  26,  and  19  students  of  the  36  students  each  who  started  training  in  the  three 
experimental  groups.  During  the  Advanced  Contact  Phase  one  student  was  lc«t  from  I/SS, 
two  from  NI/SS,  and  none  from  Nl/T.  Thus,  Phase  B  was  completed  by  26,  24,  and  19 
students  from  I/SS,  NI/SS  and  NI/T,  respectively.  There  were  no  significant  differences  in 
attrition  through  Phase  B  between  I/SS  and  NI/SS  or  between  NI/SS  and  NI/T. 

Flight  Tim 

Data  were  not  collected  on  flight  time  at  the  two  checkrides  scheduled  in  Phase  B. 
However,  it  should  be  noted  that  both  the  I/SS  and  NI/SS  groups,  who  received  their 
primary  training  in  the  side-by-side  aircraft,  required  five  to  ten  hours  of  transition 
training  in  the  0-1  aircraft  as  they  began  Phase  B.  The  principal  difficulty  experienced  by 
these  students  in  going  to  the  0-1  aircraft  was  directional  control.  For  the  first  class, 
61-6,  this  problem  became  apparent  as  the  students  entered  Phase  B,  and  the  transition 
training  was  administered.  With  Class  61-10  the  transition  was  administered  at  the  end  of 
Phase  A. 

Instructor  Evaluation  Grades 

Because  of  the  short  span  of  Phase  B,  relatively  few  daily  grades  were  given.  The 
data  from  such  grades  are  rather  sketchy  and  therefore  will  not  be  presented  here. 

Check  ride  Grades 

Phase  B  called  for  two  scheduled  checkrides,  the  B-l  and  B-2  checks.  In  addition, 
prior  to  these  two  checkrides  the  students  were  administered  an  Advanced  Progress  Check 

Table  9 


Chock  ride  Grades  by  Stage  of  Advanced  Contact  Training 


Croup 

APC 

B-l 

B-2 

M 

SD  j 

N 

SD 

N 

V 

SO 

N 

I/SS 

76.8 

• 

27 

81.6 

5.2 

27 

81.8 

6.2 

26 

NI/SS 

77.4 

a 

26 

81.7 

5.5 

25 

81.0 

6.9 

24 

NI/T 

81.5 

• 

19 

80.4 

6.8 

19 

81.7 

6.4 

19 

Significance  of  Mean  Differences 

APC 

B-l 

B-2 

I/SS 

vs 

NI/SS 

not  computed 

<  =  0.07 

<>0.41 

NI/SS 

ve 

NI/T 

not  computed 

<>0.68 

<-0.34 

Hot  available. 
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(APC)  immediately  upon  reporting  for  Phase  B.  This  provided  an  initial  assessment  of 
student  capabilities  for  the  S  Phase  instructors.  Table  9  presents  the  checkride  grades  for 
these  three  Phase  B  checkrides.  The  mean  APC  grades  were  provided  by  school  records, 
but  standard  deviations  were  not  provided,  so  it  was  not  possible  to  test  the  statistical 
significance  of  group  differences  on  this  checkride.  Howeyer,  Table  9  does  present  the 
measures  of  variability  and  t  ratios  for  the  B-l  and  B-2  checkrides. 

As  can  be  seen  in  Table  9  there  was  a  substantial  difference  between  NI/T  and  the 
other  two  groups  on  the  APC.  Had  it  been  possible  to  test  the  statistical  significance  of 
this  4 -plus  point  difference  it  probably  would  have  been  impressive,  assuming  grade 
variabilities  similar  to  those  on  other  checkrides.  However,  on  both  the  B-l  and  B-2 
checkrides  there  were  no  significant  differences.  The  AFC  differences  reflected  the 
transition  problems  previously  mentioned.  As  the  students  from  the  I/SS  and  NI/SS 
groups  entered  Phase  B,  they  were  at  a  disadvantage  compered  with  the  NI/T  students 
because  they  did  not  have  the  specific  experience  level  in  the  O-1  aircraft  possessed  by 
the  NI/T  students. 

A  simplified  PPDR  was  used  to  gather  relatively  objective  data  cn  the  B-l  and  B-2 
checkrides;  it  was  actually  the  same  as  the  DPR  form  used  in  Phase  B  (see  Appendix  C). 
It  did  yield  a  percent  error  score  similar  to  that  derived  from  the  Primary  Phase  PPDR. 
The  B  Phase  PPDR  data  are  shown  in  Table  10.  None  of  the  differences  between  I/SS 
and  NI/SS  or  between  i'TI/SS  and  NI-T  was  statistically  significant. 

Table  70 


PPDR  Percent  Error  by  Stage  of 
Advanced  Contact  Training 


Croup 

!  B-l 

l _ 

B-2 

V  !  SI) 

V 

nr 

i  * 

St) 

N 

I  SS 

15.4  7.7 

27 

9.2 

5.7 

26 

Nl  SS 

12.6  6.6 

25 

9  4 

6.9 

24 

Nl  T 

15.5  9.2 

19 

10.3 

6.3 

19 

Significance  of  Mean  Differences 

B  1 

1 

i 

B-2 

I  SS 

V8 

Nl  SS 

1=1.41 

i-0.ll 

Nl  SS 

va 

Nl  T 

r  •*  1.16 

1-0.45 

Miscellaneous 

The  most  significant  miscellaneous  observation,  that  having  to  do  with  transition  to 
the  O-l,  has  already  been  discussed.  It  was  apparent  with  the  first  class  that  the  Phase  B 
instructors  were  not  used  to  the  teaching  problems  they  encountered  with  the  students 


is 


who  had  received  their  primary  training  in  an  aircraft  other  than  the  0-1.  However,  they 
quickly  adjusted  to  the  situation  and  handled  the  problems  effectively. 15 


ADVANCED  INSTRUMENT  PHASE 
Attrition 

Very  little  additional  attrition  occurred  during  Phase  C  of  the  course.  The  only 
student  who  was  eliminated  in  this  phase  was  from  the  NI/SS  group.  Thus,  at  the  end  of 
Phase  C,  the  final  phase  of  training,  26  students  (72%)  in  I/SS,  23  students  (64%)  in 
Nl/SS,  smd  19  students  (53%)  in  NI/T  completed  the  entire  OFWAC  course  successfully. 
Neithe:  the  difference  between  the  I/SS  and  NI/SS  groups,  nor  that  between  the  NI/SS 
and  NI/T  groups  was  significant. 

Flight  Time 

Since  the  nature  of  the  course  was  such  that  each  student  was  scheduled  to  receive  a 
total  of  250  flight  hours  during  the  three  phases  of  training,  there  were  no  differences 
among  the  groups  in  flight  time  during  Phase  C. 

Instructor  Evaluation  Grades 

As  in  Phase  B,  few  instructor  daily  grades  were  given  and  they  are  not  reported. 

Check  ride  Grades 

There  were  two  scheduled  checkrides  during  Phase  C,  the  C-l  and  C-2  checks.  The 
C-l  check  covers  the  instruction  given  during  the  first  half  of  Phase  C  on  basic  attitude 
instrument  work,  during  which  the  student  learned  to  control  the  U-6  Beaver  aircraft 
solely  by  reference  to  the  instruments.  During  the  latter  half  of  Phase  C,  which  is  covered 
by  the  C-2  checkride,  the  student  learned  radio  navigation  and  approach  procedures  and 
the  various  procedures  and  communications  he  must  execute  in  interacting  with  the  FAA 
air  traffic  control  system.  As  in  prectding  phases,  both  subjective  numerical  grades  and 
the  objective  PPDR  error  scores  were  given. 

Table  11  depicts  the  subjective  checkride  grades  for  the  three  groups  on  the  two 
C  Phase  checkrides.  There  were  no  significant  differences  between  groups  for  their 
checkride  grades  on  either  the  C-l  or  C-2  checks. 

Table  12  shows  the  results  from  the  C  Phase  PPDR.  Again,  none  of  die  differences 
between  groups  is  significant. 

KHiogllaneous 

No  unusual  observations  were  noted  during  Phase  C.  Questionnaires  relating  to 
student  self-confidence  fan  their  ability  to  safely  execute  an  actual  instrument  flight  did 
not  reveal  any  differences  of  consequence  among  the  three  experimental  groups. 


“As  man  thread  la  tha  Introduction  of  this  report,  tha  Army  ha*  recently  acquired  a  flaat  of  T-41 
training  aircraft  which  arc  usad  for  primary  training.  It  might  ba  sspactad  that  tha  direction*)  control 
pmhinBM  sagwri— cad  by  1/88  and  Ml/88  stadants  of  this  atudy  in  trenail  towing  to  tha  0-1  would  be 
oompoaodad  for  studanta  trained  la  tha  T-41.  Howtrer,  thay  haadto  tha  transition  without  undut 
(SfOcuKy. 
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Table  11 


I'SS 

16.7 

10.7 

26 

17.1 

7.7 

26 

NI/SS 

17.1 

8-8 

23 

14.0 

7.9 

23 

NI/T 

18.7 

11.1 

19 

16.0 

8.8 

19 

Significance  of  Mean  Differeacea 


I'SS 

vs  *«0.14  *-1.39 

NI/SS 

Nf/SS 

V# 

NIT 


*-0.51 


<-0.77 


DISCUSSION  AND  CONCLUSIONS 


Before  the  results  of  this  study  are  discussed,  several  comments  are  in  order.  First, 
this  was  an  operational  evaluation  program.  The  training  was  administered  and  perform¬ 
ance  data  were  collected  within  an  operational  training  system  which  is  committed  to  the 
goal  of  producing  graduates  on  a  fixed  schedule.  The  difficulties  attendant  to  conducting 
research  studies  within  ongoing  military  training  programs  are  well  known.  It  is  hard  to 
maintain  control  in  the  administration  of  the  experimental  treatments,  and  the  opera¬ 
tional  requirements  of  the  training  system  must  take  priority  over  research  considerations. 
However,  in  spite  of  such  problems,  the  instructor  and  checkpilot  personnel  in  this  study 
did  an  excellent  job  of  carrying  out  their  duties  in  accord  with  the  guidance  provided  by 
the  research  staff.  All  in  all,  it  is  felt  that  this  study  represented  as  “clean”  an 
experimental  study  of  integrated  training  as  could  be  done,  at  least  on  this  scale,  in  an 
operational  military  aviation  training  setting. 

Second,  it  should  be  noted  that  the  relatively  small  numbers  of  subjects,  involved  did 
not  allow  powerful  tests  of  significance  of  differences.  Therefore,  some  sizable  differences 
which  might  be  of  considerable  practical  impact  do  not  reach  the  required  levels  for 
statistical  significance  (e.g.,  the  difference  in  flight  attrition  rates  between  NI/SS  and 
and  NI/T  [28%  vs.  47%]  shown  in  Table  4). 

Third,  and  a  most  important  point  to  note,  is  that  experimental  variations  during 
the  two  advanced  stages  of  training  were  not  allowed.  All  of  the  experimental  variations 
were  confined  to  the  first,  or  primary,  phase  of  training.  Therefore,  it  was  not  possible  to 
design  an  overall  program  of  instruction  covering  the  entire  250  hours  of  training  best 
suited  to  the  integrated  training  approach.  For  example,  after  receiving  120  hours  of 
primary  instruction  in  which  the  use  of  instrument  cues  was  constantly  stressed,  the 
integrated  student  then  entered  the  advanced  contact  phase  in  which  any  use  of  instru¬ 
ment  cues  was  generally  strongly  contraindicated  or  forbidden  by  the  instructor.  Then, 
after  being  “weaned”  away  from  his  instruments  in  Phase  B,  the  student  went  to  the 
Advanced  Instrument  Phase  in  which  the  instruments  were  again  emphasized.  Thus,  the 
overall  instructional  program  could  not  conform  to  the  existing  Phase  B  and  Phase  C 
training  structure  and  build  on  the  instructional  approach  followed  in  Phase  A  for  the 
I/S8  students.  Had  it  been  possible  to  radically  alter  Phases  B  and  C,  a  quite  different 
outcome  for  the  advanced  training  might  have  resulted. 

The  four  research  questions  on  the  effects  of  integrated  training,  posed  in  the 
aection  on  experimental  design,  provide  the  framework  for  discussion  of  results.  With 
reference  to  the  first  experimental  queetion  having  to  do  with  the  relative  levels  of 
primary  phaae  proficiency  of  integrated  and  non-Integra  ted  students,  the  comparisons 
involving  the  I/S8  and  N1/S8  groups  are  pertinent.  There  were  no  differences  between 
theec  two  training  methods  in  instructor  evaluation  of  the  students  or  in  the  objective 
PPDR  checkride  error  data.  The  only  significant  flight  performance  differences  between 
I/SS  and  NI/88  during  primary  training  were  in  the  checkpiiot-assigned  subjective  grades 
on  the  A-2  and  A -4  checkrides;  in  both  instances  the  integrated  student*  were  rated  as 
significantly  better  than  the  non-in tegra ted  student*.  Thus,  there  was  some  performance 
evidence  favoring  the  integrated  training  method  during  the  Primary  Phaae,  but  the 
evidence  was  not  overwhelming. 

It  will  be  noted  that  the  differences  in  PPD&  error  scores  for  the  A-2  and  A -4 
checkrides  for  the  I/SS  and  N1/8S  groups  did  not  snow  statistical  significance.  However, 
in  the  case  of  the  A-2  checknde  the  difference  was  essentially  aero,  and  for  the  A-4 
checkride  it  favored  I/SS.  Thus,  the  two  sets  of  data  are  generally  consonant 

While  there  is  much  in  common  between  the  number  of  errors  made  and  the 
checkpilot*!  evaluation  of  the  s*..  nt's  flight  performance,  there  two  measures  are  not 
perfectly  correlated.  Within  the  present  study,  correia tk>  »  of  .60  to  .80  magnitude  were 
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found  between  number  of  errors  and  checkride  subjective  grade.  The  checkpilot,  under¬ 
standably,  is  concerned  about  what  kinds  of  errors  were  made  and  their  pattern,  as  well 
as  with  the  sheer  number  of  errors.  Also,  environmental  conditions  (e.g.,  turbulence)  will 
have  a  marked  effect  on  number  of  errors  made.  It  is  reasonable  to  place  some  faith  in 
the  significant  differences  in  checkride  grades  as  being  indicative  of  real  differences  in  the 
primary  flight  capabilities  of  the  two  groups  of  students.  Therefore,  it  is  in  order  to  draw 
the  conclusion,  with  appropriate  qualifications,  that  the  integrated  training  method  does 
possess  some  advantage  over  the  non-integrated  method  within  the  120-hour  primary 
flight  curriculum. 

The  above  conclusion  is  consonant  with  the  results  of  civilian  studies  (1,4)  which 
have  reported  advantages  for  the  integrated  training  method.  It  should  be  noted  that  the 
civilian  studies  were  conducted  in  the  context  of  the  private-pilot  flight  curriculum  and 
involved  40-60  flight  hours.  Thus,  the  experience  level  of  students  in  those  studies  was 
approximately  that  represented  by  the  A-l  and  A-2  checkride  levels  in  the  present  study. 

It  is  of  some  interest  to  note  that,  while  one  might  logically  have  expected  the 
integrated  training  method  to  show  effects  in  the  instrument  flight  performance  of 
students,  there  was  no  significant  difference  in  the  performance  of  integrated  and 
non-integrated  students  on  the  A-3,  or  instrument,  checkride  during  primary  training. 

The  second  experimental  question  concerned  relative  attrition  from  the  training 
program  under  integrated  and  non-integrated  training  methods.  The  results  showed  no 
significant  difference  between  the  two  methods  in  attrition. 

The  third  experimental  question  concerned  the  effects  of  the  time  devoted  to 
instrument  instruction  under  the  integrated  approach  on  early  contact  proficiency.  The 
results  indicate  that  there  was  no  detrimental  effect,  other  than  the  slightly  longer  total 
time  to  solo  for  the  integrated  group.  In  fact,  even  though  their  total  time  at  the  solo 
point  was  higher  then  the  non-integrated  students  by  about  3  1/3  hours,  the  integrated 
students  actually  soloed  in  about  one  hour  less  contact  time.  At  the  time  of  the  A-l 
checkride  the  integrated  students  were  able  to  perform  as  well  as  the  non-integrated 
students  on  this  contact  maneuver  checkride,  in  spite  of  having  some  7  1/2  hours  less 
contact  flight  time. 

In  other  words,  the  integrated  students  achieved  the  same  level  of  contact  maneuver 
flight  performance  on  this  checkride,  but  required  only  about  80%  as  much  contact  flight 
time  to  reach  that  level.  Their  7  1/2  hours  of  instrument  instruction  at  the  A-l  checkride 
point  can  be  looked  upon  as  a  sort  of  bonus,  or  by-product,  area  of  proficiency  resulting 
from  integrated  training.  Thus,  integrated  training  definitely  does  not  handicap  the 
student  in  terms  of  his  early  contact  flight  proficiency;  rather,  for  the  same  investment  in 
total  flight  time  it  produces  equal  contact  proficiency  plus  some  degree  of  instrument 
proficiency. 

The  fourth  experimental  question  relating  to  integrated  training,  and  the  one  of 
ultimate  concern  to  a  military  training  program,  concerns  the  relative  performance  levels 
of  the  graduate  pilot  from  integrated  and  non-integrated  training  programs.  In  the  present 
study  there  was  no  significant  difference  in  tl.e  Jight  performance  of  the  two  types  of 
students  in  either  the  advanced  contact  or  advanced  instrument  training  phases.  Thus, 
even  though  the  integrated  students  possessed  certain  advantages  in  terms  of  their 
primary  phase  performance,  this  advantage  had  disappeared  by  the  end  of  each  of  the 
two  advanced  training  phases.  The  early  differences  washed  out  by  the  end  of  training. 

In  evaluating  the  above  result,  the  comment  at  the  beginning  of  this  section 
concerning  the  possible  effects  of  the  inability  to  manipulate  the  two  advanced  training 
phases  experimentally  must  be  kept  in  mind.  It  is  quite  possible  that  an  integrated 
250-hour  program  might  have  produced  a  much  more  favorable  long-term  outcome  for 
the  integrated  training  method.  However,  further  research  would  be  necessary  to  establish 
this.  All  that  can  be  aid  is  there  were  no  significant  differences  in  favor  of  either 


integrated  or  non-in  tegrated  training  methods  at  the  advanced  training  and  end-of-course 
levels  in  the  present  study. 

The  implications  of  these  results  for  operational  training  are  rather  complex.  On  the 
basis  of  these  data  alone  it  would  not  seem  that  adoption  of  integrated  training  would  be 
warranted.  Had  the  early  advantage  of  the  I/SS  students  been  maintained,  then  imple¬ 
mentation  of  integrated  training  might  appear  reasonable.  Or,  if  the  additional  research 
mentioned,  involving  manipulations  of  the  advanced  training  phases,  had  been  done, 
implementation  of  integrated  training  might  be  indicated.  However,  it  would  appear  likely 
that  in  an  operational  military  training  system  of  the  magnitude  of  Army  aviation 
training  there  will  always  remain  a  necessity  for  segregation  of  training  (the  “block”  or 
“sandwich”  training  previously  described)  on  the  basis  of  required  facilities,  airspace,  etc. 
Thus,  achievement  of  a  true  integrated,  long-term  training  program  on  a  mass  basis  would 
appear  fraught  with  very  real  operational  difficulties  which  might  outweigh  possible 
proficiency  advantages.  This  is  not  to  say,  however,  that  there  are  no  changes  in  Army 
aviation  training  which  can  be  made  to  build  on  the  advantages  of  integrated  training. 
Such  possible  program  changes  should  be  carefully  evaluated  before  operational  institu¬ 
tion,  but  they  are  well  worth  considering. 

A  fifth  general  question  concerned  the  effects  of  aircraft  type  and  seating  arrange¬ 
ment  on  student  flight  performance.  Differences  in  performance  throughout  training  were 
consistently  in  favor  of  NI/SS  over  NI-T;  that  is,  the  side-by-side  seating  leased  aircraft 
students  performed  better  than  those  trained  in  the  tandem-seating  O-l  aircraft.  While 
remits  consistently  favored  NI/SS  in  these  comparisons,  less  than  half  of  the  differences 
were  sufficiently  large  to  ;each  statistical  significance.  These  results  are  quite  provocative, 
however. 

It  should  be  borne  in  mind  that  the  NI/SS  versus  NI-T  comparisons  cannot  be 
viewed  as  a  definitive  side-by-side  versus  tandem  comparison.  There  were  a  number  of 
differences  between  the  two  aircraft,  in  addition  to  seating  arrangement,  which  might 
well  have  affected  student  flight  performance.  There  have  been  many  informal  logical 
analyses  suggesting  that  side-by-side  seating  provides  a  much  better  instructing  and 
learning  environment.  The  data  in  the  present  study  would  seem  to  bear  this  out,  but  the 
above  caution  should  be  kept  in  mind  in  interpreting  these  results. 
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Appendix  A 

PRIMARY  PHASE  PILOT  PERFORMANCE 
DESCRIPTION  RECORD  (PPDR) 


Eight  different  PPDR  forms  wet_>  constructed  for  collecting  objective  primary  phase 
flight  performance  data  during  INTACT  I.  Four  of  the  forms  were  for  use  with  the  I/SS 
(integrated,  side-by-side  training)  and  NI/S3  (non -integrated,  side-by-side  training)  stu¬ 
dents,  and  the  other  four  were  for  use  with  the  NI-T  (non -integrated,  tandem  training) 
students.  The  four  forms  for  each  type  of  aircraft  (C-180  and  0-1)  corresponded  to  the 
four  primary  checkndes.  Table  A-l  shows  the  maneuvers  covered  by  each  of  the  eight 
PPDRs  and  the  total  number  of  errors  possible  on  each  PPD&. 

The  same  maneuvers  appeared  on  a  given  checknde  for  each  of  the  two  aircraft  with 
the  following  exceptions:  (a)  The  Spin  maneu.er  appeared  only  on  the  A-l  and  A-2 
checkndes  for  the  0-1  aircraft  (spins  were  not  permitted  m  the  leased  aircraft);  and 
(b)  five  instrument  maneuvers  were  included  on  the  A-l  and  A-2  checkndes  for  the  leased 
aircraft  PPDR  but  not  on  the  0-1  forms.  Only  the  1/SS  students  were  checked  on 
instrument  maneuvers  at  the  A-l  and  A-2  checknde  levels. 

The  variation  in  total  possible  errors  between  the  leased  aircraft  and  0-1  PPDRs  for 
the  A-l,  A-2,  and  A-4  checkndes  was  due  to  the  fact  that  the  leased  aircraft  had  a 
variable  pitch  propeller.  As  a  consequence,  power  changes  in  that  aircraft  involved 
adjustment  of  both  manifold  pressure  (throttle)  and  RPM  (prop).  In  the  0-1  only  a 
change  in  RPM  (throttle)  was  required.  However,  on  the  A-3  (instrument)  checknde  the 
number  of  items  was  identical  for  the  two  aircraft.  This  was  due  to  the  fact  that  the 
TO-1D  was  used  for  instrument  training  with  NI/T  students,  and  that  aircraft  also  has  a 
variable  pitch  propeller. 

The  PPDRs  consisted  of  two  basic  types  of  items,  scale  and  categorical.  Scale  items 
reflected  those  flight  parameters  which  were  continuous  ever  a  range  of  values.  On  each 
scale  item  a  “proper”  value  or  range  of  values  was  indicated.  These  proper  values  were 
based  on  standards  established  by  the  U.S.  Army  Aviation  School. 

On  those  scale  items  for  which  performance  was  to  be  recorded  over  a  period  of 
time  (e.g.,  altitude  during  two  minutes  of  straight  and  level  flight),  the  proper  value  range 
was  denoted  by  a  solid  triangle  or  ball  covering  that  range.  In  the  case  of  altitude,  the 
triangle  would  indicate  that  variation  within  t  50  feet  from  the  reference  altitude  was 
allowable. 

For  certain  scale  items  the  value  was  recorded  at  some  specific  instant  in  time, 
rather  than  over  a  period  of  time.  This  was  denoted  by  a  small  tear-drop  shaped  pip 
placed  on  the  scale  at  the  proper  value— for  example,  number  of  degrees  turned  in  a 
precision  turn. 

Examples  of  the  various  scale  item  types  are  shown  in  Table  A-2.  In  recording 
performance  on  these  scales,  the  checkpilot  merely  marked  the  appropriate  portion(s)  of 
the  scale  with  a  pencil.  Recording  was  done  in-flight  as  the  maneuver  was  performed.  In 
addition  to  the  seven  scales  illustrated,  there  were  a  few  items  which  required  the 
checkpilot  to  write  in  the  specific  value  of  an  item  at  some  point  in  time.  These  were 
either  U  record  airspeed  in  miles  per  hour,  altitude  in  feet,  or  the  elapsed  time  in 
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Table  A-l 


Maneuvers  and  Total  Possible  Errors  for  Primary  PPDRs 
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seconds  to  reach  some  specified  performance  state  such  as  time  to  reach  straight  and  level 
condition  in  the  instrument  Unusual  Attitude  Recovery  maneuver. 


CATEGORICAL  ITEMS 

The  categorical  items  required  the  assignment  of  a  performance  to  one  or  two  or 
more  descriptive  categories.  An  exhaustive  listing  of  these  items  will  not  be  attempted 
here.  The  specimen  PPDR  pages  (Figures  A-l  through  A-10)  illustrate  a  number  of  such 
items.  The  most  frequent  categorical  item  type  was  denoted  by  a  single  square  box  in 
which  the  checkpilot  placed  either  a  check  (indicating  correct  performance)  or  an  X 
(indicating  incorrect  performance).  Some  items  involved  category  descriptors  such  as 
earty,  proper,  or  late,  while  others  used  pictorial  representations.  The  specimen  pages 
from  the  Entry  to  &  Flying  Traffic  Pattern,  and  Normal  Landing  maneuver  (Figure  A-5) 
illustrate  most  of  the  categorical  item  types. 

In  addition  to  the  scale  and  categorical  items,  the  checkpilot  was  required  to  record 
a  variety  of  other  information  on  the  PPDR  form.  These  items  provided  identification 
data,  weather  information,  and  four  category  letter  evaluation  grades  (see  page  9)  for 
each  maneuver,  for  Preflight  Inspection  and  for  Overall  Judgment  &  Planning. 
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NORMAL  TAKE-OFF 


Figure 
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STRAIGHT  &  LEVEL 
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STRAIGHT  &  LEVEL  (Continu'd) 
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Figure  A- 2 
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TWO  90°  CLIMBING  TURNS 
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Figure  A-3  (continued) 


TWO  90°  CLIMBING  TURNS  (Continued) 
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figure  A- 4 
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ENTRY  TO  &  FLYING  TRAFFIC  PATTERN,  AND  NORMAL  LANDIS 
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figure  A- 5  (continued) 


ENTRY  TC  &  FLYING  TRAFFIC  PATTERN,  AND  NORMAL  LANDING  (C«*inu«l) 
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Figure  A- 5  (continued) 
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ENTRY  TO  &  FLYING  TRAFFIC  PATTERN,  AND  NORMAL  LANDING  (Contimwl) 


f.  FINAL  APPROACH 
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Figure  A- 5  (continued) 
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ENTRY  TO  &  FLYING  TRAFFIC  PATTERN,  AND  NORMAL  UNDING  (Continued) 
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Figure  A- 5 
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FORCED  LANDING  ( 1,000  FmtorAbo*) 
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Figure  A- 6  (continued) 


Primer  CLOSED  &  LOCKED 
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FORCED  LANDING  (Continu'd) 
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Figure  A-6  (continued) 


FORCED  UNDING  (Continu'd) 
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Figure  A- 6 
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INSTRUMENT  TAKE-OFF 


Power  application 
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Figure  A-7  (continued) 


INSTRUMENT  TAKE-OFF  (Continue) 
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TIMED  TURNS  (One  90°  Right  -  On*  180°  Left) 
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Figure  A-8  (continued) 
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TIMED  TURNS  (Onm  90°  Right  ■  One  190°  Lift)  {Continued) 


b.  90°  POINT 
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Figure  A- 8 
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UNUSUAL  ATTITUDE  RECOVERY 
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SCORE  FOR  30  SECONDS 
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Figure  A-9  (continued) 


so 


UNUSUAL  ATTITUDE  RECOVERY  (Continued) 


CHANGING  AIRSPEED  IN  LEVEL  180°  TURNS  (100  MPH  to  Normal  Cruiso) 


a.  TURN 
Bank 


Torque  &  coordination 


Manifold  pressure 


RPM 


Proper  power  procedure 


-100 


-h 


20 


2200 

f 


+H 

3 


-t-50 


+  1 

L. 


+  100 
I _ 


Trims 


Altitude 


b.  RECOVERY  (Straight  &  Level) 
(Check  for  30  sec  ids) 

Wings  level  (Bank) 

Altitude 


Torque  &  coordination 

Turbulence:  None 

:  Liaht 

:  Mod.  :  Severe 

Figure  A-10 
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Apper  x  B 

PRIMARY  PHASE  DAILY  PROGRESS  RECORD  (DPR) 


The  DPR  form  was  a  simplified  version  of  the  PPDR,  and  its  item  content  was 
virtually  identical  with  the  PPDR.  However,  there  were  no  scale  items  in  the  DPR,  all 
items  being  of  the  categorical,  yes-no,  or  proper-improper  type.  Marking  of  the  item 
consisted  of  a  check  or  an  X  mark.  Separate  forms  for  the  leased  0-1  aircraft  were 
constructed. 

The  DPR  was  used  by  the  instructor  to  record  only  the  first  performance  of  each 
maneuver  on  any  dual  instructional  flight  in  which  that  maneuver  was  performed.  For 
example,  the  student  might  perform  ten  take-offs  during  an  instructional  flight,  but  only 
his  performance  on  the  first  one  of  those  take-offs  would  be  recorded.  In  addition  to 
marking  performance  on  the  various  flight  items,  the  instructor  would  record  the  total 
number  of  errors  made  on  that  performance  and  would  assign  a  four-category  letter 
evaluation  grade  (see  page  9)  to  that  performance  of  the  maneuver.  Instead  of  relating 
the  letter  grade  to  the  student’s  level  of  flight  experience,  the  instructor  was  required  to 
base  the  evaluation  ol  an  end-of-course  level  of  experience. 

The  DPR  booklet  was  5x8  inches  and  contained  enough  spaces  to  record  the 
student’s  daily  progress  for  the  entire  primary  course.  Emphasis  was  placed  on  making 
the  recording  in-flight  as  the  maneuver  was  performed. 

Figures  B-l  through  B-ll  illustrate  specimen  DPR  pages  for  the  same  maneuvers 
shown  in  Appendix  A.  (Appendix  F  illustrates  learning  curves  for  four  specimen 
maneuvers  derived  from  DPR  data.) 
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NORMAL  TAKE-OFF 


Direction  (i5°) 


Manifold  Pressure  23  (+14) 
RPM  2400  (±50) 


Power  Procedure  correct 


A/S  100  (±5) 

Flight  path  (straight) 


■■■■■■■■■HI 

■■■■■■HHU 

■■■■■■■ 
■■■■■■■ 
(■ggigiS^I 

Smmni 


Figure  B-l 


STRAIGHT  &  LEVEL 
(Two  Mimrtwa  -  Normal  Crwlia) 


Direction  (±5  ] 


Looks  oreund 


Mnifold  Pressure  20  (±Vi) 


— 


Figure  B-2 


Figure  B-5  (continued) 


FINAL  /■PPRS'C.i 
Ground  track 
A/S  70  (±5) 

Flap  usage 
Power  not  required 


Figure  B-5 


uto  nut* 


DATE 


ISO  TIMED  TURNS 


ROLL-IN  &  MAINTAINING 


tank  15  (±5  ) 

Torque  &  coordination 
Alt  (±50) 

90°  point  30  seconds  (±3) 
ROLL-OUT 


Coordination 
Alt  (±50) 

Oejrees  tinned  110°  (±5°) 
Second}  tuned  (0  seconds  (±3) 


■KSSSSSS9 

uig|gu«ui 


NOH  Tint  AT  START 


igure  B-8 

UNUSUAL  ATTITUOC 

(DWiaf  Sfii.)) 

Coned  tank  (Up 
Cenect  ileeoM  om# 

Allow  i»4dN  esafi 
&>*•#<  I  level  ei8*>  S  MCOKde 
MAINTAWHtCtlOseceNH 


Hmumgi 

■BBHB 


0n«rtie*(!5°) 


Fig’  :'e  B-9 


ADVANCED  CONTACT  PHASE 
DAILY  PROGRESS  RECORD  (DPR) 


The  DPR  form  for  the  Advanced  Contact  Phase  of  training  was  constructed  in  the 
same  manner  as  the  Primary  DPR.  Only  one  form  was  necessary,  since  all  students 
received  their  Phase  B  training  in  the  0-1  aircraft.  The  only  difference  in  its  manne.-  of 
employment  wac  that  it  served  as  both  the  DPR  and  PPDR  for  Phase  B.  The  same  form 
was  used  to  record  both  daily  performance  and  checkride  performance.  Also,  as  can  be 
seen  in  Figures  C-l  and  C-2,  the  Phase  B  DPR  called  for  three  recordings  per  day  on  the 
P'lge  field  and  Strip  Landing  maneuvers.  The  instructor  recorded  the  first  and  last 
performances  of  the  period  and  also  one  near  the  mid-point  of  the  period. 

Since  there  were  only  six  maneuvers  covered  in  Phase  B  training,  all  six  DPR  forms 
are  shown  in  Figures  C-l  through  C-6. 


KJtMVINQ 


Oil  M 
Altitude 

Pi*-l«W>i  tfed* 

Tnd* 

Flips 

PoattCWtSl 
BASE  LEG 
Tjmpnptf 
Tuck 
Attitah 
Flaps 

Pow  centre! 
FINAL 

Tumtmpet 
Line  ol  distent 
Poatt  control 


OVER  BARRIER 


Figure  C-4  (continued) 


DATE 


X 


1 

I 

I 

i 

; 

Appendix  D 

ADVANCED  INSTRUMENT  PHASE 
DAILY  PROGRESS  RECORD  (DPR) 

Thr  remarks  in  Appendix  C  are  pertinent  to  the  Phase  C  DPR  construction  and  use 
also.  The  same  form  ws#  used  for  both  daily  and  checkride  recording.  Only  a  single  form, 
for  the  U-6  sircrift,  vras  constructed,  since  all  students  received  their  advanced  instru¬ 
ment  training  in  thfct  aircraft. 

:  Thirteen  different  instrument  maneuvers  or  missions  were  covered.  These  are  shown 

<  in  Figures  D  1  through  D13. 
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MU. 


DATE 


SmooHi  P«Mf  AjiplicatMo 
TdM-offFsMi  (35-37) 
Gnowd  Difocttoo  ( ±$°) 
Attito* 

No  Assist 
RPM  2000  ( ±50) 

ItanfoM  Pitssuro  (30-i?) 
Powr  Soqnmo  Comet 
Diioctio*  to  500  ( *5°) 


ERRORS 

GRAOE 


Figure  D-l 
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Itenifold  Pressure  30-32  (♦  1) 


Pitch  &  Power  Control 


RECOVERY  (100  MPH) 

Pitch,  Bank  &  Power  Control 
Degrees  Turned  110°  ( ±  5°) 
Altitude  300  (±  50) 

Mnifold  Pressure  20-24  (±1) 


ERRORS 

GRADE 


NOTE  TIME  AT  START 


RECOVERY 

Co/fKt  thfottla  uup 
Comet  olovttoi  umjo 
AHown/niddn  imp 
Stni|M  l  Itvtl  within  20  second* 


MAINTAINING  (30  seconds) 
Altitude  (i  SO) 
Direction  (i  5°) 


DATE 


oggmmw 

T«M 

hwAn 

AMMt(tSO) 

TRACK  IHTEHCgPTWjj 

TnUkMM 

MWMaCm 

ARiMt  ( 1  SO) 
TKACKMC  jMOUjjO 
Tnck(±r>) 

ARiMl  ( t  M) 
STATOR  PASSAGE 
Tan 


AfcNfcdSO) 

HOUHHC 

E**ir 

R»Pta|<iS*> 

TMtxiCE*) 

TM* 

AMafeUttl 


I _ I 


PHOOBjUK  TURK 
T«*(±i«) 

AmAhTm 
ARM*  (±  SO) 


APPROACH 


USED  APPROACH 
Tia 

Nw) 

AnoAH  AvnAn 


ERRORS 


ERRORS 

6RAQE 


Figure  0-9 


DATE 


OR1ERTATTOR 
T«*  Radio 
Piocodwt 

AftitMfiSO) 

TRACK  MTERCEPT10K 

Tn  to  MnM 
HndiRg  ( 1 5°) 

ROM  Out  M  ContM 

AR1M1 1 1  M  l 

TRACK!  RC  IH80UR0 

Track!*  5s) 

ARitM  ( 1 50) 

STATION  PASSAGE 

Tn 

tow 

to*** 

Akitm  ( :  50) 
MOUMRC 
&*» 

tomi!5‘) 

TrackNRliS'’* 

Tam 

AMWIsSfl 


1 


PROCEDURE  TURK 

Track  <*S°) 

(if  Mlicatk) 

Proctdura  Tura 

Altitude!  :50> 

APPROACH 

ReJM  Out  oc  Com  sc 

Track!  *5°) 

Lo«  SUtioe  AltitM 

(:50) 

femaw  ARitM  ( •  50) 
Amend 

BBSED  APPROACH 

Tn 

Rnal 

PitsctM  Piocodms 

ERRORS 

GRADE 

ERRORS 

GRADE 


figure  D-10 
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BASE  LEG 


Turn  Prefer 


Heading  Control 


Final  Cockpit  Check 


Turn  Proper 
Heading  Control 


Altitude  Control 


Appendix  E 


EXPERIMENTAL  FLIGHT  SYLLABUS:  INTEGRATED 
CONTACT-INSTRUMENT  PRIMARY  FLIGHT  TRAINING 


Training 

Period 

i 

Maneuver 

n 

ight  Time 

Day 

Hood 

Dual 

Solo 

Period 

Cum. 

Total 

1 

inprocessing 

2 

Briefing  and  Link  (1:40) 

3 

Link  (1:40)  and  pre-flight  briefing 

a.  Basic  aircraft  (component  parts) 

b.  Visual  inspection 

c.  Effect  and  use  of  controls 

d.  Instruments 

e.  Sta.  ng  procedures 

f.  Rur-up  procedures 

g.  Shut-down  procedures 

h.  Emergency  procedures 

4 

IF- 1 
CP-1 

' 

Link  (1:40)  and  Flight 

(1)  a.  Taxiing 

b.  Torque  effect  on  take-off 

c.  Pitch  control  (straight  6  level) 

d.  Bank  control  (level  turns) 

(standard  rate) 

(2)  Student  follows  through  on  take-off 
while  under  hood  and  takes  over  at 
safe  altitude.  Practices  straight  6 
level  and  level  turns.  Maneuvers 
should  be  practiced  first  on  instru¬ 
ments,  then  contact.  Instructor  points 
out  and  relates  the  two  ways  of  deter¬ 
mining  aircraft  attitude:  (a)  by 
reference  to  instruments;  and  (b)  by 
reference  to  the  horizon. 

00:30 

00:15 

i 

00:45 

i 

| 

00:45 

S 

IF-2 
CP- 2 

(1)  Review  previous  period 

(2)  Demonstrate  and  practice 

a.  ITO  (contact  and  instruments) 

b.  At  safe  altitude  student  goes  under 
hood  and  practices:  climbs, 
descents,  straight  and  level, 
turns,  power  changes  (straight  $ 
level  and  turns)  and  trim.  Student 
should  practice  each  new  maneuver 
under  the  hood,  then  contact 
(Standard  rate  turns). 

c.  Coordination  exercise  (demonstra¬ 
tion  only) 

00:30 

00:30 

i 

1:00 

01:45 

6 

IF-J 
CP- 3 

(1)  Review  previous  periods 

(2)  Demonstrate  and  practice 

a.  Student  makes  1T0,  climbs  to  alti¬ 
tude  and  reviews  previous 
maneuver. 

b.  Steep  turns  (up  to  45’  bank  under 
hood,  and  60” bank  contact). 

Emphasize  the  relationship  between 
contact  cues  and  attitude 

Indicator. 

00:30 

00:30 

1:00 

02:45 
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Appendix  £  (Continued) 


raining 

Day 


10 


11 


12 


13 


14 


Period 


1F-4 
CP- 4 


IF-S 

CP-5 

1F-6 


IF-7 

C"-7 


IF  -  8 
CP- 8 


1F-9 

CP-9 


Maneuver 


CP- 10 


IK- 10 
CP- 11 


Cl)  Review  previous  periods 
(2)  Demonstrate  and  practice 

a.  JTO 

b.  Use  of  vertical  speed  for  climbs 
and  descents  at  a  definite  rate. 

c.  Turns  to  predetermined  headings 
(point  out  relationship  between  DC 
and  magnetic  compass). 

Review  all  previous  periods 


Demonstrate  and  practice 

a.  ITO 

b.  Climbs  and  descents  to  pre¬ 
determined  altitudes 

c.  Steep  turns 

d.  Clearing  turns  (contact) 

e.  Slow  flight  (minimum  airspeed) 

(1)  Demonstrate  and  practice 

a.  Take-off  (contact) 

b.  Climbs  and  climbing  turns  (hood) 
Descents  and  descending  turns 
(hood) 

c.  Glides  and  gliding  turns  (contact) 

d.  Level  turns  (hood) 

e.  90”  side  approach 

f.  Landings 

(2)  Demonstrate  only 
Confidence  maneuvers 

(3)  Review  and  practice 
Steep  turns 

(1)  Practice  basic  instrument  maneuvers 
for  improving  proficier.cy 

(2)  Review  previous  contact  work 

(3)  Demonstrate  and  practice 

a.  Go- around  procedures  (minimum 
of  five) 

b.  Control  timing  exercise 

c.  "S"  turns 

d.  180°  side  approach 

(1)  Review  previous  contact  work 

(2)  Demonstrate  and  practice 

a.  Landing  attitude  stalls 

b.  Power-off  gliding  turn  stalls 
(recovery  without  power) 

c.  Cruise  power  climbing  turn 
stalls  (hood  and  contact) 

d.  Track  control  exercise 

e.  Rectangular  course 

f.  Forced  landings 

(1)  Review  previous  contact  work 

(2)  Practice 

a.  Take-offs  and  landings 

b.  Forced  landings 

(1)  Review  and  practice 

a.  Basic  instrument  work 

b.  Take-offs  and  landings 

c.  Forced  landings 

(2)  Demonstrate  and  practice  crosswind 
take-offs  and  landings 


Flight  Time 


Kood 


00:30 


00:30 


00:30 


Dual 


00:30 


00:30 


00:30 


00:15:  00:45 


Solo 


Period 


Cum. 

Total 


01:00 


00:15'  00:45 


00:15 


00:45 


03:45 


01:00 

01:00 


01:00 


01:00 


Ox.  00 


00:30  |  00:30 


■  (Continued) ■ 


01:00 


04:45 

05:45 


06:45 


07:45 


08:45 


01:00 


01:00 


09:45 


10:45 


Appendix  E  (Continued) 


Flight  Time 


Period 

Maneuver 

Hood 

Dual 

Solo 

Period 

CP- 12 

Review  and  practice 

a.  Previous  contact  work 

b.  Take-offs  and  landings 

01:00 

01:00 

11:45 

CP-13 

Review  and  practice  previous  contact  work 

01:00 

01:00 

12:45 

CP-14 

(1)  Review  and  practice 

a.  Previous  contact  work 

b.  Take-offs  and  landings 

(2)  Supervised  solo  for  qualified  students 

00:30 

00:30 

01:00 

13:45 

CP- IS 

(1)  Review  and  practice 

a.  Previous  contact  work 

b.  Take-offs  and  landings 

(2)  Supervised  solo  for  qualified  students 

00:30 

00:30 

01:00 

14:45 

CP- 16 

(1)  Review  and  practice 

a.  Previous  contact  work 

b.  Take-offs  and  landings 

(2)  Supervised  solo  for  qualified  students 

00:30 

01:30 

02:00 

16:45 

CP-17 

(1)  Review  and  practice  previous  contact 
work 

(2)  Demonstrate 

a.  DF  procedures 

b.  Elementary  eights 

c.  Area  check-out 

d.  Homing 

01:00 

01:00 

17:45 

1F-11 
CP- 18 

Review  and  practice  previous  work 

00:30 

00:30 

01:00 

18:45 

CP- 19 

Review  and  practice  all  contact  maneuvers 

01:00 

01:00 

02:00 

20:45 

IF-12 
CP- 20 

Demonstrate  and  practice 

a.  360*  steep  turns 

b.  Steep  turn  stall  (dual  only) 

c.  Full  power  climbing  stall 

d.  Power-off  gliding  turn  stall 
(power  recovery) 

e.  Unusual  attitude  recoveries 

00:45 

00:15 

01:00 

21:45 

IF-13 
CP- 21 

(1)  Review  and  practice  previous  periods 

(2)  Demonstrate  and  practice 

a.  Use  of  magnetic  compass  (lead  8 
lag,  timed  turns) 

b.  Elementary  eights 

00:30 

00:30 

01:00 

22:45 

IF-14 
CP- 22 

Review  and  practice  previous  periods 
as  necessary 

00:30 

00:30 

01:00 

02:00 

24:45 

CP- 2  3 

Review  and  practice  previous  periods 
as  necessary 

01:00 

01:00 

2S:  45 

IF- 15 
CP- 24 

Review  and  practice  previous  periods 
as  necessary 

00:30 

00:30 

01:00 

26:45 

CP-2S 

Review  and  practice  previous  periods 
as  necessary 

00:30 

01:00 

01:30 

28:15 

IF-16 

CP-26 

Review  and  practice  previous  periods  as 
as  necessary 

00:30 

00:30 

01:00 

02:00 

30:15 

*1,-1 

IF- 17 

Accuracy  landings,  power  assist 
(graded  4  of  S).  Review  and  practice 
previous  periods  as  necessary 

00:30 

00:30 

01:00 

02:00 

32:15 

CP- 27 

Review  and  practice  previous  maneuvers 

00:30 

00:45 

01: 15 

33:30 

*-l 

CP- 28 
IF-18 

35-houv  demonstration  ride 

Review  and  practice  previous  maneuvers 

00:30 

00:30 

01:00 

34:30 

(Continued)' 


Appendix  E  (Continued) 


Training 

Day 

Flight  Time 

Period 

Maneuver 

Hood 

Dual 

Solo 

Period 

Cum. 

Total 

33 

IF- 19 
CP- 29 

Review  and  practice  previous  instrument 

5  contact  work  as  necessary 

00:30 

00:30 

01:00 

35:00 

34 

IF-20 
CP- 30 

Review  and  practice  previous  instrument 

S  contact  work  as  necessary 

00:30 

00:30 

00:45 

01:45 

37:  IS 

35 

IF-21 

CP-31 

(1)  Practice  all  previously  authorized 
solo  maneuvers  as  necessary 
(21  Demonstrate  and  practice 

a.  720°  steep  turns 

b.  Shallow  eights  around  pylons 

c.  Chandelles 

00:30 

00:30 

01:00 

02:00 

39:15 

36 

AL-2 

Crosswind  landings,  power  off  (graded 
passing  four  out  of  five) 

01:30 

01:30] 

40:45 

37 

NAV-1 

Day  navigation  (dead  reckoning 
&  pilotage) 

a.  Practice  in  establishing  and 
maintaining  a  designated 
track 

b.  Orientation  by  reference  to 
map  and  ground  objects 

c.  In-flight  use  of  the  E-6B 
computer  to  include  determina¬ 
tion  of  ETA 

d.  Landing  at  other  than  home 
field 

e.  One  leg  to  be  low  level 

f.  Aural-null  procedures 

g.  Precautionary  landings 

03:00 

03:00 

43:45 

38 

CP-32 

Practice  all  previously  authorized  solo 
maneuvers  as  necessary 

01:30 

01:30 

45:15 

39 

IF- 22 

CP- 33 

■ 

(1)  Review  and  practice  previous  maneuvers 
as  necessary 

(2)  Demonstrate  and  practice 

a.  Sprials  (around  a  point  and 

CS/CB) 

b.  Advanced  stall  series 

00:30 

00:30 

01:00 

02:00 

47:15 

40 

IF- 23 
CP- 34 

Demonstrate  and  practice 

a.  Emergency  pane) 

b.  180°  overhead  approach 

c.  360°  overl  jd  approach 

00:30 

00:30 

01:00 

48:15 

41 

IF  -  24 
CP-35 

Review  and  practice  previous  maneuvers 
as  necessary 

00:30 

00:30 

00:45 

01:45 

50:00 

42. 

NAV-2 

Day  navigation  (dead  reckoning 

8  pilotage) 

a.  Practice  in  establishing  and 
maintaining  a  designated 
track 

b.  Orientation  by  reference  to 
map  and  ground  objects 

c.  In-flight  use  of  the  E-6B 
computer  to  include  determina¬ 
tion  of  ETA 

d.  Landing  at  other  than  home 
field 

| 

03:00 

03:00 

53:00 

43 

IF- 25 
CP- 36 

Review  and  practice  previous  Maneuvers 
as  necessary 

00:30 

00:30 

01:00 

02:00 

55:00 

44 

IF- 26 
CP- 37 

Review  and  practice  previous  maneuvers 
as  necessary 

■  . . . . ( Continued )~ 

00:30 

00:30 

00:45 

01 :  4S 

56:45 
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Training 

Day 

Flight  Time 

Period 

Maneuver 

Hood 

Dual 

Solo  ! 

Period 

Cum. 

Total 

45 

NAV-3 

Day  navigation 

a.  Coabine  principles  of  pilotage 
and  dead  reckoning  with  use  of 
radio  aids 

b.  Landing  at  two  fields  other  than 
hoae  field 

03:00 

j 

03:00 

59:45 

46 

IF- 27 
CP- 38 

Review  and  practice  previous  maneuvers 
as  necessary 

00:30 

00:30 

02:00 

61:45 

47 

IF- 28 
CP- 39 

Review  and  practice  previous  maneuvers 
as  necessary 

00:30 

00:30 

01:00 

02:00 

63:45 

48 

CP- 40 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

64:45 

49 

CP- 41 

Review  and  practice  previous  maneuvers 
as  necessary 

01:30 

01:30 

66:15 

SO 

NL-1 

IF- 29 

(1)  Review  previous  aaneuvers  as  necessary 

(2)  Night  local 

a.  Take-offs  and  landings 

b.  Go-around  procedures 

c.  Orientation  of  local  area 

d.  Correlating  night  contact  and 
instrument  flight 

00:30 

I 

01:00 

01:00 

02:30 

1 

68:45 

51 

NAV-4N 

Night  navigation 

a.  Correlating  night  contact  and 
instrument  flight 

b.  Application  of  day  navigation 
procedures  to  night  navigation 

c.  Recognition  of  check  points  and 
determination  of  position  at  night 

d.  Use  of  night  navigational  aids 

i 

1 

02:30 

02:30 

71:15 

52 

NAV-SN 

Night  navigation 

a.  Application  of  day  navigation 
procedures  to  night  navigation 

b.  Recognition  of  check  points  and 
determination  of  position  at  night 

c.  Use  of  night  navigational  aids 

02:30  j 

02:30 

73:45 

53 

CP- 42 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

00:30 

01:30 

75:15 

54 

IF- 30 
CP-43 

Review  and  practice  previous  maneuvers 
as  necessary 

76:15 

55 

CP- 44 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

78:15 

S6 

A-2 
IF-31 
CP- 45 

Review  and  practice  previous  maneuvers 
as  necessary 

7S-hour  demonstration  ride 

00:30  | 

00:30 

01:00 

79:15 

57 

IF- 32 
CP-46 

(1)  Demonstrate  and  practice 

a.  Steep  eights  around  pylons 

b.  Lasy  eights 

c.  Slips  and  slipping  turns 

(2)  Review  and  practice  maneuvers 
as  necessary 

00:30 

00:30 

01:00 

80:15 

58 

IF- 33 
CP- 47 

Review  and  practice  previous  maneuvers 
as  necessary 

00:30 

00:30 

01:00 

02:00 

82:15 

59 

IF- 34 
CP- 48 

Review  and  practice  ail  maneuvers 
as  necessary 

^  .  '■■"(Continued* - 

00:45 

! 

00:15 

00:30 

_ 1 

01:30 

83:45 

Appendix  E  (Continued) 


Flight  Time 


Training 

Day 

Pei  iod 

Maneuvers 

Hood 

Dual 

Solo 

Period 

Cum. 

Total 

60 

IF-35 
CP- 49 

Review  and  practice  previous  maneuvers 
as  necessary 

00:45 

00:15 

01:00 

84:45 

61 

CP- SO 

Review  and  practice  previous  maneuvers 
as  necessary 

01:30 

01:30 

86:15 

62 

IF-36 
CP- 51 

Review  and  practice  all  maneuvers 
as  necessary 

00:45 

00:  IS 

01:00 

87:15 

63 

IF- 37 
CP-52 

Review  and  practice  all  maneuvers 
as  necessary 

00:30 

00:30 

01:00 

02:00 

89:  IS 

64 

IF-38 
CP- 53 

Review  and  practice  all  maneuvers 
as  necessary 

00:30 

00:30 

O’.  00 

90:15 

65 

CP-54 

Review  and  practice  all  maneuvers 
as  necessary 

01:00 

0i:00 

91:15 

66 

CP-SS 

Review  and  practice  previous  maneuvers 
as  necessary 

i 

01:00 

01:00 

02:00 

93:15 

67  | 

IF- 39 
CP- 56 

Review  and  practice  previous  maneuvers 
as  necessary 

00:45 

00:15 

01:00 

94:  IS 

68  j 

1 

CP- 57 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

01:00 

95:15 

60  | 

IF-40 
CP- 58 

Wheel  landing  stage 

00:30 

00:30 

01:00 

96:15 

70 

CP- 59 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

01:00 

97:15 

71 

IF- 4 1 
CP-60 

Review  and  practice  previous  maneuvers 
as  necessary 

00:30 

00:30 

01:00 

98:15 

CP-61 

Review  and  practice  previous  maneuvers 
as  necessary 

i 

i 

01:00 

01:00 

99:15 

73 

IF— 42 
CP-62 

Review  and  practice  previous  maneuvers 
as  necessary  i 

00:30 

\ 

00.30 

01:00 

100:15 

74 

CP-63 

Review  and  practice  previous  maneuvers 
]  as  necessary 

01:00 

01:00 

02:00 

102:15 

7S 

IF- 43 
;  CP-64 

i  Review  and  practice  previous  maneuvers 
j  as  necessary 

00:30 

00:30 

j  01:00 

103:15 

76 

:  IF  -  44 
CP-65 

I 

i  (1)  Instrument  demonstration  ride 
(2)  Review  and  practice  previous 
|  maneuvers  as  necessary 

01:00 

01:00 

!  02:00 

l 

105:  IS 

77 

CP*  66 

1 

1  Review  and  practice  previous  maneuvers 

1  as  necessary 

01.00 

I 

01.00 

106: IS 

78 

|  CP-67 

|  Review  and  practice  previous  maneuvers 
as  necessary 

|  01:00 

01:00 

107:15 

79 

Al-3 

j  Accuracy  landing  (graded  passing  four 

1  cut  of  five) 

01:00 

01:00 

108:  IS 

80 

CP-68 

1  Review  and  practice  previous  maneuvers 
as  necessary 

j 

01:00 

01:00 

109:15 

81 

CP -69 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

01:00 

02:00 

111: IS 

82 

j  CP-70 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

01:00 

112:15 

83 

!  CP- 71 

Review  and  practice  previous  maneuvers 
as  necessary 

01:00 

0!:00 

113:15 

- - ( antic  :ad) - 

n 


Appendix  E  (Continued) 


Training 

Day 


84 


8S 


86 


87 


88 


Period 


A- 3 


CP-72 


CP-73 


CP-74 


Maneuver 


Final  contact  demonstration  ride 

a.  All  phase  A-2  contact  maneuvers 

b.  Steep  eights 

c.  Lazy  eights 

d.  Slips  and  slipping  turns 

e.  Wheel  landings 

VL-19) 

(1)  Familiarization 

(2)  Demonstrate  and  practice 

a.  Visual  inspection  and  cockpit 
procedures 

b.  Upper-air  work 

c.  Ground  track  maneuvers 

d.  Take-offs  and  landings 

e.  Emergency  procedures 

(3)  Supervised  solo 

(L- 19) 

(1)  Review  and  practice  all  previous 
maneuvers 

(2)  Review  and  practice  authorized 
solo  maneuvers 

(1-19) 

(1)  Review  and  practice  all  previous 
maneuvers 

(2)  Review  and  practice  authorized  solo 
maneuvers 

| 

!  OUTPROCESSING 


Flight  Time 


Hood 


Dual 


01:15 


01:00 


Solo  Period 


Cum. 

Total 


01:15  ;  114:30 


00:30  !  01:30  116:00 


01:00  01:00  02:00  118:00 


01:00  I  01:00  I  02:00  120:00 


Appendix  F 

DPR  LEARNING  CURVES  FOR 
SELECTED  PRIMARY  FLIGHT  MANEUVERS 


For  purposes  of  illustrating  the  changes  in  daily  flight  performance  over  time,  the 
DPR  data  for  four  selected  primary  flight  maneuvers  are  shown  graphically.  The 
maneuvers  selected  are:  (a)  Take-off,  (b)  bevel  Tunu,  (c)  Slow  Flight,  and  (d)  Traffic  A 
Landing.  The  performances  of  the  I/SS,  NI/SS,  and  NI-T  groups  are  shown  by  separate 
curves.  Points  plotted  on  these  curves  are  the  Mean  Percent  Error  (Figures  F-l  through 
F-4)  and  Meun  Daily  Grade  (Figures  F-5  through  F-8).  In  all  cases  the  abscissa  represents 
total  flight  time. 

These  four  maneuvers  were  selected  to  represent  the  most  critical  portions  of  a 
flight,  the  Take-off  and  the  Traffic  and  Landing  maneuvers,  and  to  present  one  relatively 
simple  flight  maneuver.  Level  Turns,  and  one  relatively  complex  airwork  maneuver.  Slow 
Flight.  It  will  be  noted  that  the  curve  form  for  each  of  these  maneuvers  is  much  like  that 
of  the  classical  learning  curve  for  error  reduction. 

Since  there  was  variation  in  number  of  students  in  each  group  over  time  (as  a 
function  of  attrition  from  training;  see  Table  4),  the  number  of  performances  represented 
at  each  five-hour  block  time  plotting  point  is  variable.  Consequently,  no  plots  wer*  made 
beyond  the  100-hour  level  because  of  the  small  Ns,  although  the  Primary  Phase  consisted 
of  120  hours.  However.,  very  few  of  the  points  plotted  for  any  of  the  groups  represent  a 
number  of  observations  smaller  than  ten. 


Mean  Percent  Error  by  Total  Flight  Time: 


M«on  P*rc«nt  Error 
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Washington,  D.C.  20310 

X  This  report  describes  the  results  of  an  experimental  comparison  of  three  primary 
fixed  wing  flight  training  methods:  (a)  integrated  contact-instrument  primary  flight 
training  administered  in  a  side-by-side  seating  aircraft;  (b)  non-integrated  pri¬ 
mary  flight  training  administered  in  a  side-by-side  seating  aircraft;  and  (c)  non- 
integrated  primary  flight  training  administered  in  a  tandem-seating  aircraft. 

Three  groups  of  students  from  two  Army  primary  fixed  wing  flight  classes  were 
administered  one  of  the  three  methods  of  instruction  cited.  Their  flight  perform¬ 
ances  in  primary  (120  hours),  advanced  contact  (80  hours),  and  advanced  instrument 
(50  hours)  training  phases  were  compared  utilizing  specially  developed  objective 
flight  performance  measures.  Results  showed  differences  in  favor  of  the  integrated 
students  on  checkrides  administered  at  75-  and  120-hour  levels  during  primary  train¬ 
ing.  Differences  between  integrated  and  non-integrated  students  were  not  significant 
at  the  advanced  training  phase  levels.  Side-by-side  trained  students  showed  advan¬ 
tages  over  students  trained  in  tandem-seating  aircraft  in  all  three  phases 
of  training. 

It  is  concluded  that:  (a)  integrated  primary  training  produces  gains  in  primary 
maneuver  flight  proficiency;  (b)  the  primary  phase  advantages  of  integrated  stu¬ 
dents  do  not  carry  over  to  advanced  flight  training  levels;  and  (c)  students 
receiving  primary  training  in  side-by-side  seating  show  higher  flight  proficiency 
than  do  those  trained  in  tandem-seating  aircraft. 
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